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4 TIMES LONGER LIFE 


Kight years’ service instead of 
two, was obtained by a large 
chemical company through 
specifying Nickel cast iron 
in this 8-ton ring. Plain iron 
used here corroded and 
eroded 44” per year. This 
Nickel alloyed iron wears 
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pany discusses in an article on page 145 engineering func- 
tions and how they affect organization. 


O-Rings for Rotary Seals 


In the January issue of Propuct ENGINEERING R. L. Hayman 
discussed the results of tests on O-rings used for sealing 
reciprocating equipment at pressures up to 3,000 lb. per sq. 
in. Since high-pressure hose is still in a development stage, 
aircraft engineers have been using swing joints in 3,000 lb. 
systems. Lockheed engineers have investigated the use of 
O-rings for sealing such joints. For the results of this investi- 
gation turn to page 190. 


Formed Parts Classified 


Formed sheet metal parts have been produced in almost 
every imaginable shape and degree of metal deformation. 
The methods, machines and tools for producing these many 
shapes have also increased in variety. To simplify the prob- 
lem of designing and producing all of these possible shapes. 
23 classes of shapes have been defined under six defined gen- 
eral types of parts. These classes are described and illus- 
trated in the article beginning on page 167. The critical de- 
sign factors are outlined, and acceptable forming methods 
are named. 


Variable Speed Unit 
With Double Differentials 


The ever increasing demands of industry for more flexible 
variable speeds have induced many engineers to investigate 
the possibilities that could be obtained by using mechanical 
combinations different from those ordinarily employed in 
variable speed designs. Lev A. Trofimov, consulting engineer, 
Ohio Gear Company, see page 152, discusses the advantages 
that are inherent in double differentials when combined with 
variable speed transmissions. Construction of a typical unit 
is outlined and the losses resulting from the transmission of 
useful power and circulating power are analyzed. 


Permanent Magnet Uses 


Permanent magnets, which are now available in high mag- 
netic strength, are solving design problems in such mechan- 
isms as clamps, floating suspensions, work and tool holders. 
thread tension means, instrument couplings, snap switches. 
filters, and even latches for doors and women’s handbags. 
Some of these are illustrated on pages 172 and 173. 


Methods for Reducing Noise 


Noise elimination and soundproofing of engines, motors, 
mechanical and electrical devices is becoming increasingly 
important as the units become larger, more diversified in pur- 
pose, and more widely spread in service. W. A. Keetch. 
product engineer, Lord Manufacturing Company, see page 
183, defines sound and noise, explains how loudness is meas- 
ured in decibels, and discusses the several methods that engi- 
neers Can use to combat noise at the source and to prevent its 
transmission to the ear. 


Advantages in Use of Involute Splines 


Engineers are constantly searching for new designs that 
can be produced wth simple manufacturing methods, yet 
many efficient and reliable standardized designs are at hand 
which have not been accepted because their inherent manu- 
facturing and functional advantages are not fully appreciated. 
Charles H. Stanard, productive gear engineer, Buick Motor 
Division, General Motors Corporation, see page 178, discusses 


2 


the many advantages possessed by involute form splines in 
ease of manufacture, simplicity of inspection, and satisfactory 
functional value. 


Employee Patent Plan 


In the great bulk of undeveloped and unused patents thiat 
are granted to individuals are a certain percentage that would 
become valuable if the inventor could develop them. Such 
patents usually have direct bearing on processes used by the 
company for which he works or are products or improvements 
on products that his company could manufacture profitably. 
Unless the company has an equitable plan, as described on 
page 187, for rewarding employees for useful inventions, 
valuable ideas may remain dormant. 


Hydraulic Motors and Cylinders 


Motors and cylinders for converting hydraulic energy into 
rotary and linear motion respectively, are analyzed by Howard 
Field, Jr., in the third of his series of articles, on page 196. 
Motor operating characteristics are discussed and detailed 
procedure for the design of cylinders is included. 


Appearance and Performance of Plastics 


Numerous considerations enter into the selection of the 
plastic materials relative to their attractive appearance and 
satisfactory performance. These considerations, are discussed 
in the article beginning on page 192 by W. S. Larson of the 
General Electric Plastics Department. 


Pin and Shaft of Equal Strength 


Table of sizes of round driving pins and round shafts 
drilled to receive the pin in which both parts are equally 
strong in shear, for the condition that the shaft and pin are 
made of the same material, see page 215. Data contributed 


by Herman J. Scholtze. design engineer, Columbia Machine 
Works. 


Nomograph Kilowatt Calculator 


Nomograph for use in three-phase alternating current 
calculations where power inputs to motors are required and 
where the voltage varies. see page 216. Nomograph is con- 
tributed by Harold Bless and Charles Kanigel, marine engi- 
neers, Philadelphia Navy Yard. 





APRIL HIGHLIGHTS 


Production Methods and Processes. A 16-page insert oul- 
lining the fundamental principles and inherent characteristics 
of various production processes and their effect upon product 


design. 


Cemented Carbides, by Harry Crump and Paul Miller of the 
Carboloy Company. Applications of the material for unusual 
wear conditions, and design data such as physical properties. 
joining methods, and size and shape limitations. 


Hydraulic Valves and Their Application, by Howard Field, 
Jr. Discusses the design of various types of selector and relief 
valves used in hydraulic systems. 


Sheet Forming. Covers design considerations for seven classes 
of formed aluminum shapes of two types: contoured flange 
parts of non-uniform section and contoured parts having 
double curvature. 
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“Wore Power to Wisconsin Engines” 
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with COLUMBIA COLD 


| a quality product like a Wisconsin engine, 
one rightly expects to find Columbia cold fin- 
ished rounds used as shafting. However, that is 
but one of the many uses for this versatile mate- 
rial. For example, timing gears, valve spring 
retainers, cap screws and other parts, both large 
and small, are quickly and economically pro- 
duced from rounds, squares, hexagons, flats 


and special shapes. 


FINISHED STEEL BARS 


In the design of any product it is well to consider 
the use of cold finished steel bars. Screw ma- 
chines and automatics can turn this material 
into parts that are uniform and precise, high in 
quality and low in cost. Why not get in touch 
with a Ward representative for a discussion of 
what Columbia cold finished steel bars can do 
for you? EDGAR T. WARD’S SONS CoO., 
Pittsburgh, Pa. 


EDGAR T 


COLUMBIA WARD S SUMMERILL 


Steet & Shafting Co. 


~ 


SVFPALO « 
NEWARK e 


CHICAGO « 
MILWAUKEE e 
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COPPER ON ITS WAY TO PERFECTION...BY REVERE 


I 


ENGINEERING 


This picture shows coils of copper awaiting final 
processing in a Revere plant. It comes glistening 
from between the finishing rolls true to gauge. 
It is delivered to you in the form of sheet, strip or 
roll in the correct temper and finish as specified 
and in accurate dimensions. We have been rolling 
copper for 144 years, and being the oldest metal- 
working firm in the country, know how to do 
it right. 


Today, Revere copper goes to war. Itisa vital 
metal, available from Revere or its distributors 
on authorized C.M.P. orders. 


Some day it will goto you freely for civilian metal 
work, for radiators, heat exchangers, stamped 
and spun parts, ducts, kettles and a thousand and 
one products. Copper is preferred for plant and 
home equipment and consumer goods because 
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it is so easily cut, formed, worked and soldered; 
because of its high heat and electrical con- 
ductivity, its resistance to corrosion and the 
readiness with which it may be plated and tinned. 
In most applications it is so long-lasting as to 
be permanent. 

When the day of reconversion comes, Revere 
will have few problems in its copper mills. We 
and Revere distributors in all parts of the country 
will supply you freely. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y: 





ie = 


Another Reason Why | | 
You Don’t Have to Worry 
About 


Bearing Tolerances 








# 





ACKED by the experience of supplying sleeve 

type bearings for military aircraft engines, 

exacting specifications have become commonplace 
at Mallory. 


Dimensional tolerances on many types now in pro- 
duction range as low as 2/10,000 of an inch. Surface 
finishes are measured in millionths of an inch. Not 


least of all, bearings undergo such rigorous inspec- 


tion (fluorescent and X-ray examinations are in- 
cluded) that even when they are manufactured in 
enormous quantities, variations average less than 
one percent. This one percent, is, of course, rejected 
—your final assurance that Mallory bearings are 
precise. 


— £6 FS. eee lt” 


And Mallory does produce its precision bearings in 
quantity ! So much so that their cost today compares 
very favorably with other types of sleeve bearings. 


— -_ > ha 


Mallory facilities, expanded many times over to 
meet military needs, are recognized today as the 
most advanced in the industry. Its program of re- 
search and development continues undiminished. 
That is why it is in a unique position to discuss 
with you problems of application for peacetime 
products. If you manufacture any of the equip- 
ment listed below, Mallory bearing engineers can 





give you valuable information and help. 





— aS 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA \ 


\ 
ALLORY 
EC I 
A 








FOR AIR COMPRESSORS «+ AIRCRAFT, AUTOMOTIVE AND DIESEL 
ENGINES + ELECTRIC GENERATORS AND MOTORS « ELEVATORS ° 
FANS AND BLOWERS » GOVERNORS +» HOME APPLIANCES *» MACHINE 
TOOLS + PUMPS + RAILROAD EQUIPMENT + ROLLING MILLS - 
STATIONARY AND PORTABLE ENGINES + STOKERS - TURBINES 
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Rubber collars for 2-mile necks 


A typical example of B. F. Goodrich development in rubber 


D RILLING an oil well is really chew- 
— ing a hole into the earth, some- 
es as much as 2 miles down. A 
tp bit on the end of a spinning pipe 
the chewing. As the hole goes 
vn, its earth sides would collapse, 
they line it with pipe called “cas- 
But this means one steel pipe 
oning inside another —they’re 
ind to rub and wear out— that 
ns expensive replacement, long de- 
sometimes ruined wells. 
\n oil man had the idea of snapping 
ber bands every 20 or 30 feet on 


CT ENGINEERING 
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the spinning pipe, to keep it away from 
the casing. But these bands took a long 
time to install and then soon stretched 
and became loose, slipped down, and 
left the pipes exposed again. 

B. F. Goodrich believed the problem 
could be solved. They developed a dif- 
ferent kind of “casing guard” as it is 
called —a metal ring protected by 
rubber inside and out but made in two 
halves so it can be fitted around the 
pipe. Then a wedge-shaped pin is 
driven through slots in the metal, bind- 
ing the ring so tightly to the pipe it 


cannot slip. This guard is easier and 
quicker to install, and gives positive 
protection to the pipe throughout the 
whole drilling operation. 

Longer life, easier use, money saved 
are typical results for industry of B. F. 
Goodrich continuous research. Don’t 
be satished with any rubber or syn- 
thetic product you use until you have 
found out what improvements B. F. 
Goodrich has made in it recently. The 
B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B. F. Goodrich 


FIRST IN RUBBER 


7 








DOW'S LONG EXPERIENCE WITH MAGNESIUM 
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FABRICATED IN ALL USUAL FORMS 


\ a 1—SAND CASTINGS 


2—PERMANENT MOLD CASTINGS 
3—DIE CASTINGS 
4—ROLLED SHEET, PLATE AND STRIP 


5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER 
METHODS 


7—FORMED BY BENDING, DRAWING, PRESS- 
ING AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON SAND CASTING (No. 1.) 


Dowmetal sand casting alloys, combining high strength and good casting char- 
acteristics, call for foundry practice very similar, in general, to that used for other 
metals. The normal unhindered shrinkage of magnesium alloys during casting is 
approximately !1¢;" per foot. This factor may be reduced to as low as }4” per foot 
on large castings or where shrinkage is restrained by cores. 


Thin walls should be kept relatively small in area, but thickness limitations are 
about the same as for other nonferrous metals. 


Precautions should always be taken to avoid conditions leading to local stress 
concentration in magnesium alloy castings. Generous fillets and radii, beaded holes 
and gradual section changes will insure against such concentrations of stress 
Particular attention should be paid to section changes. Where a relatively thin 


wall joins a thicker wall or a large boss, the thin wall should be gradually tapered 
or blended into the heavier section. 


Full information on all magnesium fabrication processes is yours on request. 


IS AVAILABLE TO YOU—CONSULT WITH DOW 
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| _ —Rapid machining cuts product costs 
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: ii Sais 7 ae J 
s it 1s the easiest of all metals to machine .. speeding production—lowering costs. 
Look to magnesium . . . and cost savings . . . if machining is a factor 
in your product planning. The bigger the machining job, the better 
the assignment for this production-speeding material. For magnesium 
LEADING FABRICATOR FOR 29 YEARS alloys, famous for lightness, are machined more easily and more 
economically than any other structural metal. 
You can make these economies in your Take sand castings, like that aircraft landing wheel shown above. If 
own shop. Dow engineers and techni- you specify a Dowmetal Magnesium Alloy for a job like this, you cut 
cians have the facts at their command ___ production costs in the time, power and tool wear of the machining 
. to help you. For 29 years Dow has operation. 
ail produced, alloyed and fabricated mag- =§ That's only one example of machining. Magnesium alloys are readily 
nesium, and this accumulated experi- fabricated by all usual methods. Commonest ones are listed on the 
se ence is always available. Expert con- opposite page. 
sultants are on call at the nearest Dow |§When you think of ways to cut production costs . . . think of mag- 
office to work with you. nesium ... and design its economy into your product. 
ure 
ess 
| DOWMETAL 
>SS. 
hin 
red 
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THE METAL OF MOTION 





| a 
\\\AGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN cf 4 
.OW N 


York e Boston e Philadelphia e Washington e Cleveland e Detroit e Chicago e St. Louis « Houston « San Francisco « Los Angeles « Seattle 
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ENERAL MONTGOMERY ’S 

great wins in competition with the 
most foxy of enemies... first at El Ala- 
mein... later on the Western Front... 
were initiated with what he shows to be 
the simplest of strategies. Says he: 


“‘We decide, before the battle begins, 
how we want it to develop. We then 
force the battle to develop our way. I 
always aim at making the enemy 
dance to my tune.”’ 


See how this Montgomery strategy 
can dictate the battle in the field of Arc 
Welding: 





Propuct ENGINEERING — Marca, 1945 









“Force the Battle,” Zc cave 


LOOK, GENERAL, how manufacturers can force 
the battle continuously for better and better products 
at lower and lower cost by recourse to Arc Welding: 




















Yy’s 
the 
Ala- 


zins, 
then 
iy. I 


emy 





tegy 


Arc 





QUALITY OFFENSIVE. Conversion of the frame of a press- COST OFFENSIVE. In addition to the major saving due 
ing machine from the design shown at the left to to theschangeover of the machine design, continuous 
welded steel (right) won these objectives: improved cost reductions are possible with welding production 
appearance; 16% saving in user’s floor area; greater ... through improvements in fit-up, use of work 
rigidity for 40% faster operation; unbreakable con- handling fixtures such as shown, use of new welding 
struction. Improvements in the welded design are techniques and use of larger electrodes for faster 
readily and quickly made for greater saleability. welding. 


Ask a Lincoln Engineer to help map your strategy for faster 


war production and lower postwar costs with Arc Welding. 


THE LINCOLN ELECTRIC COMPANY e@ CLEVELAND 1, OHIO 





\ 


meri greasy, nati recourse : 


ARC WELDING ,' 


“i> 
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“No Lubricatt 


PRELUBRICATED BALL BEARINGS PRACTICALLY 
ELIMINATE BEARING MAINTENANCE...NOW 
STANDARD ON TYPE CSP MOTORS UP TO 3 HP 


Twenty-two years ago Westinghouse was “‘first’’ with 
the ‘‘Sealed-Sleeve”’ Bearing that eliminated oil leakage, 
kept out dirt, and reduced maintenance on sleeve bearing 


motors. Today Westinghouse offers the first self-sealed, 


prelubricated ball bearing that eliminates lubrication for 


five years. Type CSP prelubricated motors bought now 
will need no lubrication until 1950. 

Prelubricated bearings in Westinghouse motors have 
been thoroughly field-tested in thousands of Westing- 
house lint-free textile motors. Recently a series of bear- 
ings was chosen at random and inspected from a group 
of 600 motors, the first of which were installed between 
six and seven years ago. All were in perfect condition— 
even though they had been in operation 24 hours a day 
and had never been lubricated. 

Time-tested special applications such as these have 
often paved the way for improvements in standard 
motors. Type CSP motors incorporate the fruits of wide 
Westinghouse motor application experience. When you 
buy a Westinghouse Type CSP motor, you get all the 
latest improvements. For complete information, write for 
DB 3100-CSP, Westinghouse Electric & Mfg. Co., 


P.O. Box 868, Pittsburgh 30, Pennsylvania. j-21318 


12 


ADVANTAGES 


OF WESTINGHOUSE TYPE CSP MOTORS 
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LIBERAL SUPPLY 
OF GREASE 


REMOVABLE SEAL 


SNAP RING 


DOUBLE WIDTH 
BEARING 



























Jobs on the farm can’t wait! Farm machinery must operate smoothly and efficiently, day 
after day, in spite of constant use, and the abuse of exposure to weather and extreme ser- 
vice conditions. Ignition systems in tractors and binders, reapers and combines, water 
pumps and a must function properly regardless of heat, cold, and humidity, 
in spite of dust and dirt which cause damaging flashovers and shorts. 

Mineral-filled MELMAC*,the new insulating plastic developed by Cyanamid for dis- 
tributors, magnetos, and many other dielectric parts, helps to insure quick-starting, smooth- 
acting, dependable power in stationary and portable engines. Its high heat resistance, non- 
inflammability, and resistance to arc-tracking under the most severe service conditions, 
mean uninterrupted performance, lengthen the life, and improve the serviceability of 
electrical equipment. 

Further information on this new industrial plastic and its adaptability to your needs 
will be supplied promptly. Additional data will be found in the handbook, ‘‘SMELMAC 
MOLDING COMPOUNDS,” available on request. *Reg. U.S. Pat. OF 


LIFE ON THE PLASTICS NEWSFRONT 
P AMERICAN CYANAMID COMPANY ~ PLASTICS DIVISION 
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Melmac Parts Insure Electrical Efficiency 


MELMAC DISTRIBUTOR PARTS add to the life and 
efficiency of the Edison CD and RM Magnetos, 
products of Edison-Splitdorf Corporation, a subsid- 
iary of Thomas A. Edison, Inc., standard equipment 
on the John Deere Model “D” and “L” Tractors. 
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WIRE-W OUND 

KOOLOHMRESISTOR CORES 

are molded of MELMAC S-6003 for the 

Sprague Electric Company because of MELMAC’s high 
dielectric strength and stability at high temperatures. 


KILOWATT HOURS 


> 








MELMAC’s arc resistance (A.S.T.M. Avge- 
130 sec.) dielectric strength (430 Volts/ 
Mil.), and heat resistance (300°F.) deter- 
mined its choice for the Sangamo Electric 
Company watt-hour meter terminal blocks. 


15 
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HEAT-RESISTING 
SUPER-7, made of 
Buna-S synthetic rub- 
ber, has ability to 
withstand heat built 
right into it. Stand- 
ard Super-7 belt, it 
can successfully op- 
erate in ambient tem- 
peratures up to 180 
degrees F. 



























OIL-RESISTING 
SUPER-7 specializes 
in operating under 
fairly bad oil condi- 
tions. Neoprene, a 
synthetic impervious 
to oil, grease, other 
grimy liquids, is the 
cover for the regular 
Buna-S Texrope V- 
belt core. 
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OIL-PROOF SUPER-7 
is made of solid 
Neoprene, which is 
unaffected by most 
rubber-attacking liq- 
uids. It is recom- 
mended for drive 
insta ‘ations where 
V-belts are virtually 
swimming in oil or 
grease. 
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STATIC-RESISTING 
SUPER-7 conducts 
static charge to ma- 
chine to ground it. 
Static conducting ele- 
ment is contained 
throughout belt cover 
— can't wear off. 
This belt is used 
where explosion dan- 
ger is present. 


Ps Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
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SUPER-7-STEEL em- 
ploys endless cables 
of steel to reduce 
belt- stretch, provide 
greater horsepower. 
It is used where V- 
belt drive centers are 
hard to adjust, loads 
to be driven are ex- 
tra heavy, space is 
limited. 











It pays to make 


ALLIS-CHALMERS 


your 


V-BELT DRIVE 
HEADQUARTERS 
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Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F Goodrich—and are sold exclusively by A-C. 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS POINTERS 


VEE PACKINGS (Fig. 1) CUP PACKING (Fig. 2) 


Their characteristics: Its characteristics: 


A completely mechanical seal Is easily installed against piston head 
or backing plate, with follower 


plate inside cup 


Are effective at high or low pressures 
Will give the best service 

Will have the longest life 

Are somewhat more difficult to in- 


No machining of recess is required 
Is compression-sealed on bottom 


of cup 


stall than other types Performs satisfactorily under either 
Can be spring-loaded — very de- low or high pressure 


sirable in some applications Has excellent service life 


Can be easily fitted with any of 
several types of expanders. 


Recess requires more machining than 
for either a U or flange packing. 


Select for: Select for: 


Reciprocating or rotating application Wide range of applications 


Wide range of pressures Low first cost 
Long, trouble-free service Fast assembly 
Minimum of shutdowns during work Simple accessories 


cycle. Excellent service life. 





U PACKING (Fig. 3) 


Its characteristics: 


Under pressure a completely mechani- 
cal seal is established 

Requires only a simple, square recess 
with chamfer to lead on packing 
easily 

Pedestal ring is recommended, with 
slight pinch on bottom of packing 

Easy to install 

Easy to replace 

Service life equal to that of cup 
packing 

Higher first cost than cup packing. 


Select for: 


The U packing is seldom used as a 
piston head packing, except by 


personal preference. 





SPARTAN LEATHER PACKINGS 


Graton & Knight’s SPARTAN has_ has exceptional tear and con CoD 


highest resistance to abrasion and heat strength. When your design reaches the Vees 


(withstands boil test), is unaffected by ‘‘packings point’? — or when packings 
common pressure mediums. and will trouble occurs — call on G&K_ en- 
not dry out hard and brittle. It also gineers. 


2 © 
oo 


Specials 


Cups 





“— 





See Graton & Knight Insert in SWEET’s File for Product Designers 


RTAN ENGINEERED PACKINGS 


Leather and synthetic rubber packings manufactured and engineered 


by the world’s largest manufacturer of industrial leather products 
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THE STARTER 
PERFORMANC 
YOU WANT 


MOTOR STARTERS THAT 


General-purpose, full-voltage mag- 
netic starter designed to provide 
long life and to facilitate wiring 
and periodic inspection. 


Bice EASY TO 





Dust-tight case of cold-rolled steel 
makes this starter the No. 1 
choice for dusty plants. Has 
reset button in cover. 


in the ENCLOSURE you need 





G-E MOTOR STARTERS are of every type, and come 
with ‘every kind of enclosure, whatever you need to meet 


any service condition. They’re available for motors from 


1 to 1000 hp. Their exteriors are designed to harmonize 
with modern machines. Their interior mechanisms are 


arranged to give you the right combination of overload 


and undervoltage protection, and are built to stand 
the gaff of constant, severe usage. Illustrated below 


ARE 


Selector switch mounted in the cover 
of this general-purpose starter affords 
convenient hand or automatic control. 


INSTALL AND EASY TO SERVICE 


Explosion-proof, for service in Class |, 
Group D, hazardous-gas locations, this 
starter is designed to withstand internal 
explosion. 





GENERAL@ ELECTRIC 


QUIET AND POSITIVE 





are a few of the most widely used G-E starters. 


IN ACTION ee. 


Water-tight case makes this wall-mounted 
starter ideal for damp or wet spots. Has 
overload reset button in cover. 


mes 


sian 








Save time, space, manpower, and 
materials by using CR7008 com- 
bination starters like this. Fuses (or 
circuit breaker) are co-ordinated with 
thermal overload relays to give com- 
plete motor protection. 
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NEED HIGH-VOLTAGE D-C? 


Here’s a new convenient 
source of up to 50,000 volts 
d-c for test and development 
in electronic and other fields. 
This G-E unit provides effi- 
cient, full-wave rectification 
with all the latest control 
and safety features. Avail- 
able in attractive cabinet or 
for built-in applications. 
Bulletin GEA-4317. 





To keep PRESSURE CONSTANT 


This G-E pressure gover- 
nor affords a reliable, prac- 
tical way to maintain con- 
stant pressure in closed 
tanks, or constant head in 
open tanks. Works with 
automatic a-c or d-c motor starters. Provides a 
differential between cut-in and cut-out settings 
as low as 5 per cent of the total pressure. 


NEW! a ROUGHNESS GAGE 


Now you can be sure 
that machining opera- 
tions meet the specifica- 
tions you call for. G.E. 
has developed a com- 
parison method that 
helps eliminate uncer- 
tainties—the use of 
Standard roughness 
specimens. The complete G-E set of ten speci- 
mens includes 25 different surfaces. Comparison 
of finished work with specimen is made by sight 
and feel. By having a set of these gages avail- 
able to your draftsmen, machine operators, and 
iNspectors, you can avoid rejections, or unneces- 
sary finishing. Bulletin GEA-4335. 








Buy all the BONDS you can— 
and keep all you buy 
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TIMELY HIGHLIGHTS 


ON G-E PRODUC AY 


LET THE 


FLY WHEEL worx 


If you're de- 





signing a new 
punch press, 
shear, bending 
brake, or similar 
flywheel-type 
machine, you'll 
find G.E. has the 
right high-slip motor to give you full use 








of flywheel effect. Those 7 to 11 per-cent- 
slip motors permit the flywheel to deliver 
its stored energy to the work without ex- 
cessive motor-current peaks; their use will 
enable you to specify a smaller hp rating. 
G-E high-slip motors are available in in- 
tegral sizes from 1 to 200 hp, all standard 
voltages, speeds from 600 to 1800 rpm. 
The Tri-Clad triple-protected construction 
is used in open, splashproof, and multi- 
speed types. Other types are also available 
in totally enclosed, fan-cooled construction. 
Ask for Bulletin GEA-4399. 


General Ele 
Ctric 
Schenectady “ oo Section C668.37 


We j 
Please send me the fol} 
> 


Pec imens 
tors GE A. 


GEA.43 35 
4399 


“slip mo 





INTEGRITY... 
FROM THE DRAWING BOARD TO YOU 


Worthington offers a complete line of truly bal- 
anced electric-driven centrifugal pump-and-mo- 
tor units of the Monobloc type . . . each planned 
as an integral unit on the drawing board. There's 
integrity, also, in each unit’s precision work- 
manship, based on more than 100 years of pump- 
making leadership. 

The perfect balance of Worthington’s MONO- 
BLOC Pump-and-Motor Units pays off in 
quieter operation, more efficient service, longer 
life. Specifically, shaft distortion is prevented 


... bearings saved . . . no separate piece is re- 


quired between pump and motor...nor is a 


base plate needed, even on the larger sizes. 
Capacities? Monobloc Pumps cover a complete 
range —10 to 1,600 gallons per minute... in 
heads from 15 to 500 feet . . 
power from 14 to 60. Write for Bulletins W-321- 
B14 and W-321-B15 which give complete details 


of Worthington Monobloc’s exclusive features 


.in motor horse- 


and advantages. 

Worthington Pump and Machinery Corporation, 
Standard Products Division, Harrison, New Jersey; 
District Offices in Principal Cities. 





Vertical & Horizontal 
Compressors 
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12 GOOD REASONS AND TRUE FOR 


SPECIE 


1 Proper hydraulic design for maximum gallons 
" per horsepower. 


2 Long continuous service built into pump by cor- 
* rect désign and materials. 


3 Hand-finished and balanced impeller — securely 
* keyed to shaft for rigidity. 
4 Hydraulic balance relieves pressure on stuffing 


box and reduces thrust. 


5 Shaft sleeve extending through stuffing box pro- 
" tects shaft from wear. 


6 Proper-controlled flow of ventilating air prevents 
* moisture from being drawn into motor. 


WE KEEP TABS on this 
Worthington Catalog...to Give 
You Quick, Specific Information 


Send for the catalog of Worthington Standard Industrial 
Products . . . 180 pages of conveniently tabbed engineering 
data, formulae, charts, rating tables, and other useful in- 
formation about Worthington Pumps (Centrifugal, Rotary, 
Steam and Power), air compressors, liquid meters and other 
Worthington products. 


Mail the coupon for this catalog today — it is well worth 
the moment's effort. 


WORTHINGTON 


S54 


x 
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VING WORTHINGTON MONOBLOC 





Extra high motor support prevents floor flooding. 


Extra large diameter shaft prevents deflection in 
* any moving part. 


Extra large bearings — ample capacity even for 


9. vertical operation. 


Solid front head on motor with trough prevents 
10. drip from entering bearing. 


Composition water slinger — will not cut hands. 


11. 


Extra strength, base, motor end bell and pump 
12. bracket in one piece. 


cr st 


Standard Products Division 
Worthington Pump and Machinery Corporation 
Harrison, New Jersey 


Gentlemen :—Please send me your 180-page Worthington 
Standard Industrial Products Catalog. 


ee 
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ERE is a 34-minute edu- 

H cational film on alu- 

minum that is jam-packed 

with interesting information 

on its processing... from the 

mining of bauxite, refining it 

to alumina, reducing the oxide to metal 

... Tight on through to the rolling of 

sheet, rod and bar... and the manu- 
facture of fabricated parts. 


**A Recital of Faith’’ 


This film, titled ““A Recital of Faith,” 
portrays the great.advances in aluminum 
technology during the war years, and the 
infinite possibilities for aluminum in the 
post-war world. 


Underlined is the part the Reynolds 
Metals Company is prepared to play in 


co-operation with engineers and manufac- 
turers who are now using, or plan to use 
aluminum, and the new lightweight, high- 
strength aluminum alloys. 


Showings Easily Arranged 


More than 10 million people have seen 
“A Recital of Faith.’’ Every audience that 
has seen it has praised it in glowing terms. 

This film is now available, without 
charge, for showings before technical 
groups, engineering societies, manufactur- 
ers, clubs, purchasing agents, foremen 
training and other interested groups. 35 
mm. or 16 mm. sound. 


Write for It Now 


Just address Reynolds Metals Co., Alu- 
minum Division, 2500 S. Third Street, Louis- 
ville 1, Ky. On your letterhead, please. 


REYNOLDS 
ALUMINUM 
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How many places can you 


THY: 


this VERSATILE CERAMIC? 


Illustration from Westinghouse book B-3244 


NEW HIGH-STRENGTH ZIRCON IMPROVES 
INSULATION ON EVERY TYPE OF 
COMMUNICATIONS PRODUCT 


This new, strong Zircon Prestite created by 
Westinghouse brings many advantages to designers 
and manufacturers of every type and size of communi- 
cations equipment. 

Zircon Prestite is a low-loss ceramic with excep- 
tionally high resistance to thermal and mechanical 
shock (see table). Combined with the exclusive 
Westinghouse Solder-Seal process, it provides a gas- 
tight hermetic seal that excludes dirt, moisture and 
corrosive atmospheres permanently and maintains 
dielectric characteristics of enclosed gases regardless 
of temperature, humidity and pressure cycles. 

Your nearest Westinghouse office can give you 
complete information on the many uses of this versa- 
tile Zircon Prestite for modern communications and 
electronics equipment. Or write Westinghouse Electric 
& Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa. J-94660 


24 


How ZIRCON PRESTITE compares 


High- 
Tension 
Porcelain 


*Zircon 
Property Prestite 


Specific Gravity 3.68 2.4 
Water Absorption in “ 0.00 0.00 
Dye Penetration. None None 
**Linear Coeff. of Thermal Expansion (20 

to 700 deg C) per deg C 4.9 x 106 5.3 x 10-6 
Tensile Strength, lbs per sq in 12,700 5,000 
Compressive Strength, lbs per sq in 90,000 48,000 
Transverse Strength, lbs per sq in 25,000 11,000 
Impact Resistance (modified Charpy 

method) in gm per sq cm 17,800 6,000 


*Approved as L-4 material by the Army-Navy Electronics Standards 
Agency. 

**This is one of the characteristics that gives Zircon Prestite its 
remarkable thermal shock properties and warrants comparison with 
other low-loss, high-frequency ceramic materials. 
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--.-one of many Westinghouse 
contributions to improve 
electronic and communication 


design 











+ 
~ 








Zircon Prestite is just one of many Westing- 
house developments to improve modern elec- 
tronic and communications design. 

Weight reduction, high altitude and humidity 
resistance, greater strength and_ sensitive 


Hipersil cores—made of new electrical steel 
with 1/3 greater flux-carrying capacity—elimi- 
nate time-wasting stacking of tissue-thin core 
laminations by hand. Available in 3 types for 
low to very high frequencies, pre-assembled 
Hipersil cores are delivered in two ready-to- 
assemble pieces for each core. (B-3223-A) 


synamotors.. 


Smooth, functional design gives Westinghouse 
dynamotors high flexibility for radio equipment 
where space is precious. Lightweight and com- 
pact, these long-lived dynamotors are supplied 
for input ratings from 12 to 28 volts. (B-3242) 


ipacitors... 


Light weight, small volume and high reliability 
are advantages of Westinghouse Inerteen Ca- 
pacitors for d-c service at 400 to 250,000 volts. 


- —— - 





COMMUNICATIONS 


At te 


EQUIPMENT FOR THE 
INDUSTRY 





Wh esr ey Es 


PO pe ae a ST OCR mE eer Tee 
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measurement are typical of the problems solved 
by these new Westinghouse developments. 
Here is a quick check list of these important 
products . . . what they are, where to use them, 
what they will do. Like Zircon Prestite, each 
possesses characteristics giving designers greater 
freedom in design. 

Your nearest Westinghouse office can give 
complete data on any of these exceptional com- 
munications products. Ask for the book number 
shown in parentheses on each item. 


A QUICK CHECK LIST OF WESTINGHOUSE COMMUNICATIONS PRODUCTS 


Hipersil... 


Aluminum foil electrodes, noninflammable 
Inerteen and Westinghouse Solder -Sealing 
give these capacitors outstanding perform- 
ance values. (B-3300) 


Insulating Materials... 


Westinghouse ‘“‘Tuffernell’’ Insulating Ma- 
terials will supply the right grade needed 
for numberless communications jobs. Backed 
by more than 50 years of field tests, these 
materials are adequately tested and proved 
for every application. (B-3322) 


Electronic Tubes... 


Uniform, trouble-free, long-life service of 
electronics equipment depends to a high 
degree on the tube itself. Westinghouse 
electronic tubes are made with complete 
quality control in every stage of production 
for the complete Westinghouse line ... 
Pliotrons, Kenotrons, Phototubes, Thyra- 
trons and Ignitrons. 


Instruments... 


Westinghouse instruments range in sizes 
and types from miniature panel instruments 
to 4-foot boiler room indicators for all types 
of mountings—round, wide-flange; round, 
narrow-flange; rectangular; and American 
War Standard. (B-3283) 













HERE'S ANOTHER good example of vital parts for war equipment made 


from Carpenter Free-Machining Stainless bar stock. Rejects on Stainless parts 
such as these, used in a torpedo directional mechanism, are reduced to a minimum 


when Carpenter Free-Machining Stainless #8 (Type 303) goes on the job 





isa ii@.lame cable terminals require clean turning, threading, drilling 
and milling. The uniformity of Carpenter Free-Machining Stainless #8 (Type 
303) was a big factor in maintaining volume production on these parts. 
; 
ee 
ay 
. : 





aircraft spark plug is an excellent example of the results 
obtainable with Free-Machining Stainless =5 (Type 416). 











MER AOU Me Scainless machined parts require extremely close tolerances, take 


a up from these aircraft carburetor parts. Carpenter Free-Machining 


ha 


Stainless 
#8 (Type 303) met rigid machining requirements, yet maintained the tremendous 


production volume necessary. 
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YOU GET CORROSION RESISTANCE * 


PLUS « 


EASY, LOW-COST MACHINING Me 


WITH CARPENTER STAINLESS 


F YOU'RE like a lot of product designers we know, you've said to 
I yourself; ‘‘Of course, I'd like the corrosion protection and other 
advantages of Stainless for my new or redesigned products. But 
what about the machining cost?” 


Paris Se 


Our answer is “Try Carpenter Free-Machining Stainless and then 
take another look at the cost sheet.’’ Others have found by using 
Carpenter Free-Machining Stainless that they can speed output, 


cut rejects and often eliminate further finishing operations. 


Here’s why. Carpenter Free-Machining Stainless bar stock is con- 

sistently uniform. It cuts free and clean and works the same, bar — 
‘ after bar. That means longer tool life between grinds, less tool GIVE YOUR PRODUCTS 
; breakage, lower tool costs. It means faster, easier production THESE ADVANTAGES 

right down the line. . . . With Corpenter Stainless 


If you haven't already tried Carpenter Free-Machining Stainless 


Steels, be sure to do so. Through their use, you can obtain all the e Strength and Rigidity 


advantages of Stainless at less cost. e Heat Resistance 


Your nearby Carpenter representative would like to tell you e Weight ste 
more about these easy-to-machine Stainless Steels. Why not ¢ Freedom from Rust 
call him in today? e No Plating to Peel 


e Ease of Assembly 
e Longer Product Life 


THE CARPENTER STEEL COMPANY - 117 W. Bern St., Reading, Pa. e Sales Appeal 


_ Carpenter STAINLESS STEELS 





BRANCHES AT Chicago, leveland, Detroit, Hartford, St. Louis, Indianapolis, New York, Philadelphia 


re, 
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Little wonder that Boeing, famous 
for advanced engineering, selected 
ADEL’s Solenoid 4-way Pneumatic 
Valve (No. 13381) for opening and 
closing the Boeing B-29’s huge twin 
bomb bay doors. Their tests showed 
that electrical operation required 20 seconds 
for opening while the ADEL air valves (oper- 
ated by compression and tiny air bottles) 
did the job in 65/100th of a second; sim- 
ilarly,. closing which required 30 seconds 
is now done in 1.4 seconds! Add to this 


speed the fact that the new system affords 


ADEL PRECISION PRODUCTS CORP 


weight savings of nearly 200 pounds 
plus reduced vulnerability due to 
solenoid operation without long 
bulky cables, and you'll see why 
other aircraft manufacturers are 
following suit. For complete infor- 
mation see nearest office. Over 500,000 
ADEL hydraulic units comprising 300 types 
and sizes now serving aircraft, armament, 
transportation and marine industries. Known 
everywhere for Standardization, Design Sim- 
plicity and DEPENDABILITY. 
For War (and Peace) Buy Bonds 


BURBANK, CALIF.» HUNTINGTON 1 


Offices: 1411 Fourth Ave. Bldg., Seattle 1; 421 Mutual Home Bldg., Dayton 2; 802 Fisher Bldg, Detroit 2; 303 Ware- 
ham Bldg, Hagerstown; 914 Lexington Bldg., Baltimore 1; 353 International Bldg., Rockefeller Center, New York 20. 
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ONE OF A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


Current rectification and motor 
control by the THYRATRON 








Two of the chief applications of electronic tubes in equipment design may be 
named as (1) to rectify electrical current without the use of rotating equipment, 


to provide automatic regulation of speeds, temperature, etc. In the thyratron THYRATRON GL-3C23 
most versatile of tubes—these functions are efficiently combined. PRICE $9 


Thyratron equipment is employed to operate small d-c motors from an a-c power This widely used thyratron is a rectifier- 
source, and at the same time keep these motors running at the proper speed, Tesulator, 3-electrode tube of medium 
; a a z " 250 v sak j arse) ¢ 5 
regardless of varying loads. The thyratron is a gas-filled tube with one or more °UtPUt—1,290 v (px x ieee) and 18 

ile’ suai “t] lit d stat Pi iby G E] * amp (average). The coated-filament 
or . > 7a y ~ _< > aAlMic > yr y > > * 4 me pe 
grids to control power with split-second precision. Pioneered by veneral Electric, cathode is a quick-heating type; only 15 
it performs numerous valuable functions in industry with which design engineers seconds are required. Exemplifying an 
may profitably acquaint themselves. important industrial use of the thyratron 


. : ; group, type GL-3C23 is especially appli- 
‘he many advantages of electronic-tube applications of various types justify a cable to motor control circuits. Singly it 


: thoroughgoing study of such applications in every case where a design is on your can be used for motors of ¥s to “% hp, 
+ boards for development. General Electric will be glad to cooperate in this study, 2" im pairs for larger motors up to 3 hp 
providing engineering advice on which you may safely base final construction oa ap te eee. 
ins. For general or specific information about G-E electronic tubes and their The 848 mixture of argon and mercury 
ndustrial applications, consult your nearest G-E Office or distributor. Also ask wages Sees % yeovits cna oe 
r the illustrated book on “How Electronic Tubes Work.” It is filled with facts from —40 to +80 C—which is impor- 
out the way tubes operate, how they are classified by design and function, tant where motors must be started in sub- 
id the many difficult tasks you may turn over to them with confidence. ro weather or function at high tem- 


an exceptionally wide temperature range 








oe ie ’ 7 . y -- r , srature levels. Ar sr feature is uni- 

: ectronics Department, General Electric, Schenectady 5, N. Y. peratuse leu. Anciner Setuse i ua 

3 . formity of electrical characteristics. This 

ba - 

a JNE IN General Electric’s ““The World Today” and hear the news from the men who see it gives assurance of successful operation 
pen, every evening except Sunday at 6:45 E.W.T. over CBS network. On Sunday evening listen to the design engineer who includes the 
he G-E “‘All Girl Orchestra”’ at 10 E.W.T. over NBC. GL-3C23 in his circuits 


G. E. HAS MADE MORE BASIC ELECTRONIC-TUBE DEVELOPMENTS THAN ANY OTHER MANUFACTURER 
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he Lewiston-Clarkston Bridge was built across the 
historic Snake River to link the states of Washington 
and Idaho. Completed in 1939, it has a vertical lift 
span 200 feet long, weighing 1,428,800 pounds. 
Each of four vertical lift sheaves employs two Radial 
Roller Bearings and a Thrust Roller Bearing de- 


signed and built by Torrington’s Bantam Bearings 





Division, having radial load capacity of 1,429,000 





pounds; a thrust’ load capacity of 170,000 pounds 


at 5 r.p.m. 





di | Today, Torrington Bearings are delivering the 
i { peak performance that results in smooth, depend- 
nh H\ able, low-cost operation, in bridges, steel mill and 
altace \ paper equipment, oil well machinery and many 
SI LY other types of applications. Avail yourself of 


Torrington’s diversified experience in designing 





bearings for special applications whenever you have 
Bearings mounted 


lrunnion. Ure eclion 


either a standard or unusual anti-friction problem. 


hows installation of 
”) ro) 
radial roller and thrust 


}} 
roller bearing 





THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER * 





TAPERED ROLLER * NEEDLE «+ BALL 
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AOSTLY post-welding heat 
treatment of weldments can be 
avoided... and is being avoided... 


through use of Lebanon Circle © Zi. 


this columbium stabilized 18% 
chrome and 8% nickel alloy steel 
eliminates the need for post-welding 
heat treatment... and opens new 
helds for the use of weldments of a 
‘ze and shape that make such 


(reatment impractical. Circle Q) 21 


loses one of its corrosion -resistance 
during the welding process ...and 
permits the economical union of cast, 
forg. 


wrought and welded products, 
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When heat is applied to Lebanon 
(DD 21 


columbium carbide constituent pro- 


during welding, a_ stable 
tects against carbide preeipitation 
and inhibits inter-granular corro- 
sion. This eliminates the need for 
post-welding heat treatment of 
the structure. 


Alloy and Stee 


HEAT TREATMENT 





Induction melting of Lebanon 
Circle & 21 permits close analy tical 
control. It meets U. 5S. Navy Speci- 
fication 46S27a Grade | for resistance 
to salt water as well as the corrosion 
requirements of a great variety of 
chemical, food, textile, petroleum 
and other processing equipment. 

Write today for free bulletin giv- 
ing chemical analysis, average 
physical properties and showing 
typical applications. 


LEBANON STEEL FOUNDRY oR LEBANON, PA. 


ORIGINALAMERICAN FISCHER(SWISBCHA™ e) Mer 
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Higher Coolant Pumping Efficiency for 








Your Present Machine Tools. . . Peak 












NOW AVAILABLE FOR IMMEDIATE DELIVERY— 
the new 1945 line of Logan Sure-Flow Cen- 
trifugal ’umps ... embodying exclusive new 
features and Logan engineering developments 
that keep pace with fast-cutting, high precision 
war production machine tools and methods. 

For many years, Sure-Flow Pumps have giv- 
en outstanding service in coolant and other 
pumping duties. Now this excellent pump is 
superseded by an even superior line, re- 
engineered from top to bottom to set new 
high standards of pump efficiency and long, 
trouble-free life in a wide range of applications. 

Positive fluid displacement and rapid dis- 
charging of trapped vapor are provided by 


* Self-priming 
wit 
submerging. 


hol 


FOOT MOUNTED* BRACKET MOUNTED* FLANGE MOUNTED GRINDER TYPE 


LOGANSPORT MACHINE CO., INC. 


CHUCKS * CYLINDERS * VALVES + PRESSES *SURE FLOW COOLANT PUMPS 


Performance for Your Future Developments 


912 PAYSON RD. 


LOGANSPORT 
INDIANA 





the new Logan impeller design. The enclosed, FF 
permanently sealed ball bearing motor sim- |) 
plifies maintenance. In addition to coolant Ff 
pumps, the line now includes high-speed 77 
models for driving stream, deep hole drilling 
and chip flushing applications. New grinder 7 
and submerged type pumps are now avail: 7 
able. Foot mounted and bracket mounted [ 
pumps are self-priming without submerging. 

For complete information and specifica 
tions on Logan Sure-Flow Centrifugal Pumps, Ff 
write for the new free catalog illustrated be- 4 
low, or call on Logan engineers for recom- 
mendations on applying Sure-Flow Centrifugal 
Pumps to your work. There is no obligation. 


ire 
ts 
f 
[ 


| .) 

— fH 

SUBMERGED 
(intake thru flange) (intake thru flange) TYPE 


NEW * 
FREE a°5 
CATALOG | 


Get complete specifications, dra¥- 5 
ings and performance curves 0 5 
the new Swure-Flow Pumps.-: & 
write for Catalog 62. Includ 
motor sizes and speeds, typ! 





applications, method of determi®: 
ing required pump capacity 
valuable engineering data. 
_———————————— as 











Yes, you save all three — time, money, trouble — with Allis- 
Chalmers’ new ‘“Magic-Grip” ... fastest mounting and 
demounting sheave on the market. Three easy steps do it! 











— supplied with each sheave — is 


Remove three capscrews from Insert two capscrews in tapped 
bushing collar. A handy wrench 


Remove sheave from shaft. 
holes. As screws are turned, they 


Requires no mallet, no prying, no 
become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off... smoothly, quickly. I¢ 
Chalmers’ new “Magic-Grip” frommotor ing on sheave and shaft. Entire unit is costs nothing extra! Send for B6310. 
or machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


A 1760 


Allis-Chalmers Texrope 


“MAGIC-GRIP” (3) SHEAVES 


y)) 
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General Plate Laminated Metals 


can help put Your New Products 


Out In Front 


Some day soon... - buying will be done on a Se- 
lective basis. Then you will have to have every 
improvement . - - economy of operation, per 
formance such as long life, and price in your 
favor. General Plate Laminated Metals can help 
put your product out in front in the competitive 
stages. Here's how .. -in electrical equipment, it 
gives you better electrical performance at 2 frac- 
tion of the cost of solid silver... 19 chemical 
— it gives you corrosion resistance, in- 
side, outside or both .. . in other applications, 
ease of fabrication, low cost, plus long life. 


No matter what yout contemplated postwat 
products . - - peanut tubes of giant turbines - - - 


more economical job for you. 


te General Plate L 


Investiga 
today. They are 
wholly f 
inated to base met 
to base metals. . - - Each and every com 


is designed to do a s 





available 


GENERAL PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N. Y. @ 205 W. Wacker Drive, Chicago, Ill. 


@ 2635 Page Drive, Altadena, California 


@ 181 £. Main St., Centerbury, 


e@ Grant Bidg., Room 603, Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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cific job for yo 
and more economically. Write, specifyi 
General Plate Laminated Metals can do a better, —— problems and our engineers wi 


y make their recommendations. 


Ohio 


MarcH. 


aminated Metals, 
in raw stock: of 
abricated parts of precious metals lam- 
als or base metals jaminated 
bination 
u better 
ng your 
I} glad- 
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BOOST THEIR SALES APPEAL WITH AN 


Clune’ trix 


Your aluminum products can be given added It adds to the usefulness and life of products. 
| 4 | 


sales appeal with an attractive, durable Alumi- It keeps them looking young longer. Often, 
lite finish. There are plain and colored finishes, the Alumilite process simplifies and reduces 
bright and dull finishes. Used alone or in the cost of finishing a product. 
combinations, they produce striking and inter- You may have the booklet, “Finishes for 
esting effects. Aluminum”, describing the many ways of 
The Alumilite process produces a dense, finishing Aleoa Aluminum Alloys. For a 
adherent coating of aluminum oxide, which copy, write ALUMINUM CompANy OF AMERICA. 
is highly resistant to wear and corrosive attack. 2193 Gulf Building, Pittsburgh 19, Penna. 


*Process patented 


A Redes .\ ALUMINUM 
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The best trained troops.require tempering under fire to become 
seasoned fighters. Springs, too, need proper tempering to fit them 
for the rigorous demands of tough fighting mechanisms. Because 
heat-treatment is so vital to spring performance, its selection and 
control come within the realm of our laboratory technicians, with 
automatic regulation that insures parade-ground precision—precise 
action—long service. No guesswork—Barnes-made Springs are 
under strict discipline in every stage of manufacture. They obey 
your orders, 


CONSERVE METAL—DESIGN WISELY 





» Pe od 
| F 4) UNHEL Lily >) 
| i} | LILIA) 242 AND 29 We Ret ) ; ‘ ) 


WALLACE BARNES COMPANY frre eonwecticur USA - 
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On many applications, variable speed operation offers tremendous advantages. The Mas- 
ter Speedranger provides this infinitely variable speed in a compact all-metal unit of 
proven reliability. | 


SIMPLE COMPACT DESIGN Only with an all-metal drive is it possible to secure the 


compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes, 


ALL-METAL The all-metal construction insures long life and the greatest possible free- 
dom from interruptions to service. The design is extremely simple, consisting of a metal 
ring which operates at a variable position on the two driving and two driven cones. The 
position of the ring on the cones determines the speed of the output shaft. 


PROVEN RELIABILITY Millions of hous: of service in the field and exhaustive tests 


in the laboratory have proven conclusively the complete reliability of this device. 


EXTREME FLEXIBILITY Speedrangers can be supplied for single phase, polyphase, or 
direct current operation. They can be furnished also with integrally built gear reduction 
units and electric brakes .. . in enclosed, splash proof, fan cooled or explosion proof 
construction and for a wide variety of mounting arrangements. No other variable speed 
unit on the market today can give you such flexibility and compactness. 


UNDIVIDED RESPONSIBILITY The complete Speedranger is designed and built in 


one plant by one manufacturer as an integral, compact power unit. 
HORSEPOWER Now available in sizes up to and including 3 horsepower, 
SPEED RANGES Up to 9 to | are available. (Up to 15 to | in some sizes.) 





THE MASTER ELECTRIC COMPANY e DAYTON 1, OHIO 
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...as they affect the properties 
and usefulness of metals 


A metal’s fitness for high temperature 
use is usually measured by two yard- 
sticks: 

1. Its resistance to oxidation 

2. Its strength and hardness 


at the temperatures it must undergo. 

Getting a good rating on one of the 
two counts isn't enough. A thoroughly 
satisfactory metal for most heat-resisting 
use must get a high mark on both. 

Resistance to oxidation is measured 
in terms of freedom from scaling and 
intercrystalline attack. High strength 
won't matter for long if a metal oxi- 
dizes and scales, thus reducing in cross- 
section, or if intercrystalline change 
saps its vitality. Also, in many applica 
tions, the scale that flakes off is one 
more complicating factor. 


On ‘the other hand, an Oxidation- 
resistant metal that is too soft or weak 
to support its required load in the high 


INCONEL vs.. HIGH TEMPERATURES 


Temperature, °F. 


20 400 600 ODs«Cé100s: DCAD SCD 1800 «OD 2200 


D ate | __—Dynomic Hordness 
/ Ss 
Ss | 
te ’ ‘ 
Chorpy Impact | Ri <a > 


(cold- worked) 


(onnealed} 


eo B&BS 8 
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_ } Tensile Strength — short-time 
A 


lanneocled 


en ee 
} - ~ 
¥ Creep Strength 
thot rolled 
Elongotion of 10% 
in 10,000 brs - 
Creep Strength 
(onnecled 
Elongotren of 10% 
10,000 hrs 


Yield Strength — short-time 


(onnecled 


a 


Yield Strength, Tensile Strength, Creep Strength 


0 |20 #0 600 800 1000 1200 1400 1600 


Temperoture, °F. 
Recommended Temperature Limits 


Reducing. moderately suifidizing- -up to o 
Steam —up to 

Onxiditing, moderately sulfidizing— up to 
Onxidizing, sulfur-free up to 


Reducing. sultur-free- up to 


Endurance Limit of Cold Drawn Inconel! at Elevated Temperatures 
100,000,000 Cycles 

"T Room | 800°F, 11000°F.|1200°F./1400°F. 1600°F 

Endurance Limit, psi... $1,500 | 47,500 | 32,500 | 26,000 15,000 | 9,000 


Temperature 


temperature range is out from the start. 

Strength for heat-resisting service is 
measured by a series of tests, the most 
important of which is the creep strength 
of the material. 


In this test, the metal is subjected to 
known stress under controlled tempera- 
ture and atmosphere conditions. The 
results are reported as pounds of stress 
necessary to produce an elongation over 
a prolonged period of time. 

Along with this basic test for high 
temperature usefulness are others which 
determine the endurance limit, impact 
strength, short-time tensile strength, 
and hot hardness . . . all of which help 
give a ‘yes’ or “no” to the metal’s selec- 
tion for high temperature use. 

The results of these tests in the chart 
below show the reasons for the remark- 
able high-temperature service life of 
the nickel-chromium alloy Inconel. 

For most purposes . . . and especially 
for applications where mechan- 
ical stress is involved... Inconel 
is outstanding for service at the 
highest temperatures. It is little 
affected by thermal shock, or 
sudden, wide changes in tem- 
perature. It holds up well under 
both suddenly applied and con- 
stant load and it is a workable 
material which can be formed 
into complicated shapes and 
welded to produce ductile joints 
that endure constant vibration 
without cracking. 


Dynamic Hardness & Brinell Hordness 


The properties of Inconel are 
well illustrated by the exhaust 
manifolds used on Pan Ameri- 
can Clippers. 

Exposed to the direct blast of 
corrosive exhaust gases at 1500° 
F., the manifolds . . . made of 
light gauge Inconel sheet .. . 
withstand the combined attack 
of corrosion, high temperatures, 
intense vibration and quick 
temperature changes. Many 
have seen more than 5000 
hours of flying service without 
repair. 

Another application demand- 
ing a metal of great thermal en- 
durance is that of sheathings for 
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the heating elements of electric ranges. 
Here, a metal is needed that will heat 
quickly, yet resist the effects of high 
temperatures for years on end. 


A collector ring for a Pan 
American Clipper must be 
able to withstand 


tures ranging froma 


empera- 

normal 

1500°F, uptou hite heat on 

take-offs—far above the tem- 

peratures where most metals 

would weaken, warp and scale away. The hot strength 
of Inconel is its chief value as 
manifolds. 


a material for exhaust 


Inconel-Sheathed Heating Units of 
the type pictured below fully meet those 
requirements. 


Inconel-sheathed 
Calrod heating unit 
provides years of 
fast, economical ser- 
cem modern elec 


ranges ) 


In the modern range unit, Inconel 
sheathing permits use of higher wat- 
tages, speeds up heating, minimizes 
heat loss. Inconel withstands sudden 
temperature changes without warping, 
scaling or cracking. It also maintains an 
adequate rate of heat transfer. 

Remember the INCO Nickel Alloys 
when jobs call for metals that won't fail 
at high temperatures. Remember, 00, 
that INCO Technical Service is always 
ready to help—whatever the size of your 
application. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK 5, ¥. ¥. 
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how to tame 36.000 horsepower 


\bove you see the six giant propellers 
for one of Uncle Sam’s mighty new wind- 
NACA 


neers are working out the designs for 


innels where research engi- 
till faster and higher-flying planes. 

Driv ing these 40-foot propellers are six 
6000 hp motors. each weighing 57 tons. 
\nd in spite of the size of the motors, the 

plicated system of exciters. genera- 
lors. spinning shafts and whirling pro- 
=the speed of each motor must be 

held to extreme ac curacy. 

by making a complete study of the 


oe 
Westinghouse engineers were 


to determine the proper regulator 
system to do the job. It turned out to be 


the small, compact electronic regulator 


PLANTS IN 25 CITIES . «. 


shown at the right. By responding to 
minute changes in speed, it automatically 
makes the necessary adjustments—com- 
pensating for any fluctuations in power 
supply or changes in load. Thus. through 
the delicate sensitiv ity of electronic tubes. 
it is possible to tame 36.000 hp. 
Accurate speed and voltage regulation 
is just one of the many practical applica- 
tions of electronics perfected to meet war- 
time demands. You may want to know 
more about this or other electronic de- 
velopments for your industry. Your near- 
est Westinghouse office is ready to pro- 
vide full write to 
Westinghouse Electric & Mfg. Co.. P.O. 
Box 868, Pittsburgh 30. Pa. 


information ... or 


j-91071 


OFFICES EVERY WHERE 


); Westinghouse 


\ JOHN CHARLES THOMAS, SUNDAY— 2:30 


TED MALONE, MON TUFS. WED 


TRONIC EQUIPMENT FOR 
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INDUSTRY AND HOME =: 


EWT, NBC, 
EVENINGS, BLUE NETWORK, 





uniformity of product. 


ELECTRONIC TUBES 


THE ELECTRONIC REGULATOR 


Through Lhe sensitivity of 
electronic tubes, this device ac- 
curately regulates the speed by 
controlling the voltage on the 
“running” generator, despite 
fluctuations in power supply 
or changes in load. It has 
wide applications in continu- 
ous process industries, wher- 
ever accurate control of ma 


chine speed is essential to 


S 








RADIO AND 


TELEVISION 
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Here’s how it works 





When you buy motors with built-in Klixon Protectors you 
can be sure that you'll get full motor life. And in all probability 
these Klixon Protected motors will outlast the equipment in which 
they are used. 








Built into the motor by the motor manufacturer, Klixon protectors 

are matched to the motor, thus assuring a proven and tested combi- 
nation of a properly rated protector fitted to the particular motor. 
To the user, it means that the protector will permit maximum safe 








, CLICK! IT'S OFF! 
operating capacity yet provides complete motor safety by preventing Seoul ca: matin Meaaieane hanieiniiinlh nite Haas, 


gerously hot, the Klixon Protector snaps the 
power “‘off’’ preventing the motor from burn- 
ing out. 


motor overheating and burnouts. 


Reduce your motor mortality rate to practically zero, always buy 
motors with built-in Klixon Protectors (in 

automatic or manual reset types) for A. C. 
motors all sizes; D. C. motors up to 30 volts. 





























SY S74 
Reco) MOTOR PROTECTORS ) 
CLICK! IT’S ON! i 
When the motor cools to safety, the Klixon | i on 
Protector snaps the power “on” automatically : fas 
SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS Mins dre Ce 
specified. 
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SHOCK and vibration are destructive 


forces. Skilled designers eliminate them whenever 
possible. Fastening assemblies on heavy-duty 
machines must survive repeated impacts and 
jarring blows without relaxing the holding tension. 
Fastenings (Bolts, Screws and Nuts) used with 
Reliance Spring Lock Washers on all types of 
equipment, successfully withstand these small 
scale earthquakes. 


Manufacturers and operators of equipment sub- 
ject to shock and vibration, have found Reliance 
Spring Lock Washers possess that all-important 
TENSION and SPRING POWER which insures con- 
stant tightness of fastenings. Compressed Spring 
Lock Washers automatically compensate for any 
looseness as a result of wear in fastened assem- 
blies with an immediate thrust of reactive tension 
and spring power. Wear, deterioration or shock 
are conquered by Reliance Spring Lock Washers, 
available for general and special purposes. There 
is a type to cope with every assembly problem. 


= a F ,. 2 —— 7 S) — 
<cliauce wLutHtg Lathe Waste 72 
/ r, 


EATON 


EATON MANUFACTURING COMPANY 


RELIANCE DIVISION 


DEPT. E, MASSILLON, OHIO 


EATON SPRINGTITE—the all- RELIANCE snap, bearing, lock 
in-one unit—cuts retainer rings 
production costs 
by increasing pro- 
duction efficiency. «tee, coll 
A correctly engi- F 
neered lock wash- outer — © 
er preassembled bearings. Cuts 

on screw or bolt for every production cost by saving time 

3 fastening problem. Write for and material. Write for Engi- 
m Folder No. 101, neering Folder No. 43. 


are used on 
shafts, in count- 


ples Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 


Propuct ENGINEERING — MarcH. 1945 




















Geeause the Commou Screwduluer operares 


CLUTCH HEAD Screws... and because the screwdriver is a universal tool .. . 
there need be no “‘stalling”’ in the performance of your product in the field. 
Even in the absence of an ordinary type screwdriver, a piece of flattened 
steel rod or any flat blade will do, the only requirement being that the 
blade be reasonably accurate in width. Because of the roominess of the 
CLUTCH HEAD recess, the thickness of the blade is a secondary consideration. 


Note, if you please, that CLUTCH HEAD is the only recessed-head screw on 
the market that is specifically designed for screwdriver operation to elimi 
nate field service ““headaches’’ and, at the same time, to give you all the 
advantages of safer, faster, and lower-cost power driving on the assembly 
line with the CLUTCH HEAD Type ‘“‘A”’ Bit. 


Personal examination will reveal to you many 
additional economy features incorporated in 
this modern screw. Ask us to mail you a package 
assortment of CLUTCH HEAD Screws and sample 
Type “‘A’’ Bit with fully illustrated Brochure. 





Production of CLUTCH HEAD 


For tool economy, compare 
Machine Screws in regular 


the durability of this rugged 
and thread-forming types Type “A”’ Bit for longer con- 
1s backed by the resources tinuous service also for 
of this organization and / repeated ‘‘No-cost” recond:- 
by responsible Licensees. tioning to original efficiency. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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A Fine Example 


of Versatile Contact Material 


MALLORY D-54° 





Conductivity %IACS 
Hardness (Rockwell) 
Tensile Strength PSI 


Density ) 





Grams per CC. . 
(Tr. Oz. Per Im? .........6 « S.O76.17 


TYPICAL PHYSICAL PROPERTIES 
(Annealed ) 


16,000 
9.6-9.8 








N electrical contact material must have 
versatility to be specified by design 
engineers for many electrical contact 


applications. The complete versatility of 


Mallory D-54 contacts is demonstrated by 
their use in a broad range of voltage and 
current applications. This heavy-duty. 
current carrying contact material offers 
all of the many unusual mechanical and 
electrical advantages of silver and cad- 
mium oxide. 


Mallory D-54 is also adaptable to the main 
contact of heavy-duty circuit breakers 
where occasional arcing proves so destruc- 
tive to silver contacts. 


One manufacturer of motor-starting con- 
trols uses Mallory D-54 contacts to carry 
and interrupt a 600-ampere maximum 
load—100-ampere normal load—with a 
maximum operating voltage of 460 volts 
AC. Another application requires contacts 
of this material to close on inrush cur- 


rents of 2,400 amperes at 28 volts DC. 


Still another manufacturer has bought in 
the last year over 1,150,000 pieces of 
Mallory D-54 for fifteen different applica- 
tions. Mallory D-54 has been tried—and 


not found wanting. 


Mallory Manufactures Contacts for Every Application 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Trade 


Mark 











: = or P.R. MALLORY & CO. Inc. \ ; A Af 
ig 29 MairoR har 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 


a 
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... and a better 
product resulted! 








N the exacting production of small arms, 
certain steel parts must have a normal 
grain in order that a special finish may be 
obtained. The life of many an American 
soldier depends upon the ease, rapidity and & 





reliability of the magazine action of rifles 
and carbines. 

During the manufacturing operations 
the cartridge receivers have to be drilled, 
reamed, tapped, threaded, milled, 
broached, upset and ground to gauges pro- | 





vided and rigidly maintained by the Army 
Ordnance Department. 

Valuable time and money were saved, 
and an ideal finish was produced when 
SHELBY Seamless Steel Tubing was used in- 


— 


stead of forgings. The number of opera 
tions was reduced, and there was a saving 
in the tonnage of raw material. Due to th 
uniform hardness of the tube steel, longe: 
life was given to the tools used in the vari- / 
ous machining processes. 

These cartridge receivers form an excel 
lent example of how the adaptation of 
SHELBY Seamless Tubing can result in a 
better product. There are many War and 
peacetime industrial products which can 
be manufactured from steel tubing mort 
satisfactorily, more cheaply and mor 
quickly than from solid forgings. 

Our service engineers have had ampli 
experience in this direction, and have given 
valuable assistance to many companies 
Perhaps they can help you? If you have a 
THREE SMALL ARMS CARTRIDGE RECEIVERS made from Sie_By Seamless problem of this nature, their services ar 
Steel Tubing by one of the country’s leading small arms companies. at your disposal for consultation. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 





UNITED STATES STEELS 
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a providing Color for FUNCTION Color for IDENTIFICATION Color for BEAUTY 
By : THE UNLIMITED color range of Lumarith plastics provides the 
a" : industrial stylist with an important and effective designing 


: tool. In the automotive field, where beauty and appearance are 
‘ of growing importance, Lumarith parts can be matched for color 
and density regardless of size or thickness. Panel trim, radio 
housings, steering wheels, handles...can be molded in match- 
ing colors to harmonize with upholstery and body finish. 


can 
nore 


nore 


nple Lumarith color provides quick identification of parts and con- 


ven 4 trols in aircraft, electrical switchboards and plant machines. 
nies. Lumarith gives function to color—as in the Air Corps Blind 
Flying Equipment—where orange colored Lumarith windshield 
and blue Lumarith goggles restrict student's vision to his in- 
struments. The instructor, wearing no goggles, sees perfectly 
through the orange colored windshield. 


- 
p Mi 
Cate: oltalietre a ia oe + 





The Lumarith group brackets the thermoplastic field in tough- 
ness, tensile strength and stability. If you would like to know 
more about these versatile materials, write for designer's 
booklet. Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madison Avenue, 


New York 16, N. Y. 















; | Bs > 
*% S. PAT. OFF 


1945 ‘opuct ENGINEERING — Marcu, 1945 45 


‘The Only Ticket I Get 
For High-Speed Driving 


...is the Inspector’s i. 
OK Tag?” 


...and he’s making faster 
fastenings every day with “= 
AMERICAN PHILLIPS SCREWS 





The slowest workers become highly efficient when you equip them 
with American Phillips Screws and power drivers. They're no 


longer slowed down by frequent fumbling and dropping, by crooked driving, or by 
screws with broken heads that must be backed out and replaced. 


And the driving process itself is far faster, with American Phillips Screws. For the 
driving bit and screw align themselves into one straight driving unit . 


small users as well as large. 


.. can’t twist 
apart... don’t have to be held in line by main strength. This permits the use of power 
drivers, multiplies man power, and gives maximum return on screw-driving costs, to 


The American brand of Phillips Recessed Head Screws is made under rigid labora- 


tory check, and a unique system of piece inspection. Delivery service is maintained 
by high-speed production. And engineering service is at your service on any problem 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


Put the Screws oo 
on the Japs 


BUY BONDS 


-_* 


MPLS Saw 
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Here's helpful information 
for experienced workers 
and for the man who “didn't 


know yeu come ALCOA 
weld aluminum.” 


ALUMINUM COMPANY OF “AM ERICA 
2193 Gulf Building, Pittsburgh 19, Pa. 
Send me the revised edition of WELDING 
and BRAZING ALCOA ALUMINUM 


Name Title 


Company 


ALUMINUM Ha 
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AIRCRAFT MEDICINES COMMUNICATIONS TANKS FOODS 
CAMERAS TIRES MILK OPTICALS 
MUNITIONS CHEMICALS TEXTILES 
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X-RAY FILM COPPER 
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PARACHUTES 
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BUY and hold | 
| WAR BONDS | 
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AIR CONDITIONING AND INDUSTRIAL REFRIGERATION BY 


GENERAL @ ELECTRIC 


General Electric Co., Air Conditioning and Industrial Refrigeration Divisions, Section 453, Bloomfield, N. J. 


E HOUSE PARTY” every afternoon Monday through Fr 


day, 4p.m.,EWT,CBS 


““THE WORLD TODAY’’ News, Monday through Friday, 6:45 P.M.,EWT,CBS 
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... The ““G-E ALL-GIRL ORCHESTRA,” Sundays, 10 P.M.,EWT, NBC... 
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NO AIR NEEDED— 


7 |) THE PRESSURE FIEL 


THEY DID IT FOR AN EXPERIMENT— drove with a 
loosened tire valve! But the tire was firm after 
several days! The pressure held, for the valve 
7 cap* being tried was molded of VINYLITE elastic 
t plastics. These caps form their own threads when 
| ) first pressed on the valve stems —their elastic 
> tension holds them fast and firm, helping keep 
air in and keeping grit and moisture out. What’s 
more, they come in colors that match or comple- 
ment the colors of the cars. 
— These valve caps are small items, but they ably 
} show the outstanding performance of products 
made of VINYLITE elastic plastics. Besides elas- 
| ticity, these materials have a whole galaxy of 
) important properties. They’re tough, long-lived, 
and non-flammable. They’re highly resistant to 
abrasion, moisture, and most chemicals. And 
VINYLITE elastic plastics come as both molding 
> and extrusion compounds, as flexible sheeting 
and film, as compounds for calendering cloth and 
paper—in all colors—transparent, translucent, 
and opaque. 
For full information about VINYLITE elastic 
plastics and their possibilities in your own pro- 
duction program, write for Booklet 10. 


——— ‘ ®Made 








M Electric Auto-Lite Company, Bay Manufacturing Division 
5 BAKELITE CORPORATION 
) } Unit of Union Carbide and Carbon Corporation 
i uct) 
i 30 East 42ND STREET, NEw YorK 17, N.Y. 
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OUTPUT RAISER! COST AMAZER! 


It puts a crimp in production to drive screws by hand... But when he changed to Phillips Recessed Head Screws, 






















and then have to file off burrs. But that’s what a certain ° he eliminated burrs. And no longer having driver skids to 
washing machine maker had to do as long as he used e worry about, he switched to power driving . . . upped out- 
slotted screws inside his tanks. - put tremendously ... and got truly amazing cost-savings. 








TRAIL BLAZER! - COMPETITION FAZER! 


Besides reducing costs and speeding up production, use of Here’s the final place where Phillips Screws give you an 
Phillips Screws also shows up in product strength and e edge on competition. Any product with these better-look- 
rigidity. Screws with the, Phillips Recess help designers ‘ ing, burr-free fastenings . . . that never disfigure surfaces 
plan ... and get .. . much stronger, tighter fastenings. or snag clothing ... is just that much easier to sell! 


5 PB hallajoa.--- tne engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. It’s the exact pitch of the angles that eliminates driver skids. 

.. It’s the engineered design of the 16 planes that makes it easy to apply 

full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS %-7 SCREWS 


NVOOD SCREWS * MACHINE ope > F-TAPPING SCREWS ® STOVE f 
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ese oe eee en Ge eee ee ee ee ne ee 6 € 8 Made in all sizes, types and head styles eeseee# * 


American Serew Co., Providence, R. 1. The H. M. Harper Co., Chicago, II! Pawtucket Screw Co., Pawtucket, R. 1. 

Atlantic Screw Works, Hartford, Conn. International Serew Co., Detroit, Mich. Pheoll Manufacturing Co., Chicago, Ill. 

The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa 

Central Screw Co., Chicago, II. Manufacturers Serew Products, Chicago, Il! Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y 


Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Conn. 


7] Continental Screw Co., New Bedford, Mass The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof Inc., Chicago, II! 
The Corbin Screw Corp., New Britain, Conn New England Screw Co., Keene, N. H. The Southington Hardware Mfg. Co., Southington, Cone. 


OLE ALD AE 


General Screw Mfg. Co., Chicago, III. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 
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Does the coating on your product LOOK differ- 
ent lately? It does if you use one based on 
"Vinylite" resins . and it ACTS different, 
too. For example, “Vinylite" resins resist oil, 
grease, alkali. and acid . .. withstand the oxidizing 
effects of the air and the photochemical effects 
of sunlight . are exceptionally immune to 
moisture, abrasion, and temperature variation. 
FUZON.-O, the new "Vinylite” resin base formu- 





lation, cuts cost three ways makes this 
amazing plastic coating available for use on 
cotton, nylon and glass fabrics . . . and other 
materials. For complete information about 
FUZON-O address the Stanley Chemical Com- 
pany . . . manufacturers of Stanley Lacquers, 
Enamels, Synthetics and Japans . . . East Berlin, 
Connecticut. 


*Trade Mark Carbide and Carbon Chemicals Corporation 
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HELPS CHECK 


Ml 


To test pitch-adjusting propeller governors to an 
accuracy within 1 rpm at maximum speed, Nash- 
Kelvinator Corporation needed second-splitting test 
stands far more precise than any conventional type 
available. Furthermore, the testers had to provide for 
measurement throughout the full range of rpm over 
which the governors were to operate. 

In designing a new precision unit for the job, Nash- 
Kelvinator engineers required a motor drive which 1.) 
had the ability to maintain closely the required operat- 
ing speed, 2.) provided wide speed range, and 3.) had 
a simple means of rapidly adjusting speed as desired. 
G-E Thy-mo-trol drive met all of these requirements. 

Operated from a regular a-c power line, Thy-mo-trol 
furnishes smooth d-c motor torque to drive the governor 
at the desired speeds. The governor, in turn, controls a 
hydraulic system which simulates the pitch-adjusting 
mechanism of the propeller. The Thy-mo-trol drive is 
a ‘‘stand-in’’ for the propeller system. The Thy-mo-trol 
control circuit is tied into the hydraulic system so as to 
permit changing governor speed to duplicate the response 


of the propeller system, and thus provide a ground test 
of the governor. 


GENERAL @ ELECTRIC 


676-176-8900 





Buy all the BONDS you can—and keep all you buy 








* 


Thy-mo-trol electronic panel shown at left with cover removed 


to one “rev” in 3000 


Thy-mo-trol drive offers unusual advantages to de- 
signers of highly advanced machines, whether they be 
testers, machine tools, or special production devices, 
such as coil winders and welders. A single co-ordinated 
set of equipment furnishes fully controllable d-c motor 
torque from an a-c supply. Constant-current accelera- 
tion and constant speed under varying loads are inherent 
in the Thy-mo-trol system. 

Standard Thy-mo-trol drives, including d-c motor, elec- 
tronic panel, transformer, and control station, are avail- 
able from 14 to 25 hp. G-E engineers will help you 
select and apply Thy-mo-trol drives or explore their 
suitability i new types of jobs. Ask for Bulletin 
GEA-4025. General Electric Company, Schenectady 5, N. Y. 


_THY-MO-TROL 
____ DRIVE 


Reese outs * sf ree Aca Ae oe 
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DUCT ENGINEERING 


Teamed with ARMco Low-Alloy High Strength 
Steels these stiffeners (and many variations of 
their basic design) help engineers create lighter, 
stronger structures. They cut ‘“dead-weight” in 
transportation equipment and other products as 
well. 

Through the use of stiffeners and other im- 
proved designs, the sheet steel shell of the prod- 
uct now bears an ever-increasing part of the total 
load. This is made possible by steels like ARMCO 
50Y and 55Y—with minimum yield strengths of 
50 and 55 thousand psi. respectively. Designers 
can increase the load the members will stand or 
use lighter gages with the same loads. 

For some uses, lighter-than-conventional gages 


THE 





Marcu. 1945 


AMERICAN ROLLING 








can be used without reinforcement of any kind. 

Besides these advantages, ARMCO Low-Alloy 
High Strength Steels are easily fabricated and 
have excellent welding properties. Corrosion 
resistance of ARMCO SOY and 55Y is considerably 
greater than that of ordinary steel. Where extra 
rust resistance is needed, zinc or aluminum coat- 
ings can be applied. 

Write us for complete data on ARMcO Low- 
Alloy High Strength Steels. It may help you 
design your new or improved peacetime products 
with less weight and greater efficiency. The 
American Rolling Mill Company, 641 Curtis 
Street, Middletown, Ohio. 


MILL COMPANY 
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iS INTHE SLIDE: 


ASK A WESTINGHOUSE 
APPLICATION ENGINEER TO HELP 


The time for help in small motor applications is 
when there is still time for help .. . when the product 
is on the drawing board. 

Timely discussions with Westinghouse Application 
Engineers can save many a production headache. 
Minor changes in the product may enable you to 
utilize existing motor designs and avoid the more 
costly use of specially-engineered motors. 

Standard designs offer many advantages in both 
production and operation of appliances. Costs are 
lower . . . deliveries are faster . . . inventory stocks are 
reduced . . . servicing is simplified. , 

The broad background of Westinghouse Applica- 
tion Engineers is available at any time to assist you 
with your motor application problems. Simply ask 
your nearest Westinghouse office, or write Westing- 
house Electric & Mfg. Co., P. O. Box 868, Pittsburgh 
30, Pennsylvania. j-03215 






























MOTOR EXCHANGE PLAN OFFERS 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Using Westinghouse small motors offers 
another important benefit: on most stand- 
ard sizes you can get replacement service 
in 24 hours or less, anywhere in the United 
States, at Westinghouse Motor Exchange 
points in principal cities throughout the 
country. This service gives the appliance 
user an efficient, factory reconditioned 
replacement motor in exchange for his old 
motor at a low, flat cost. You can get full 
details and exchange prices from any 
Westinghouse office. Ask for B-3336. 
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_ ANOTHER 
CLIFFORD FIRST 
with 
Hydraulically 


-Formed 


Sealing OIL in and AIR out... at sub-zero to 500°F. 


This shaft seal for an automobile fluid-drive coupling, 
representing one of the toughest bellows problems ever 
solved, stands as convincing evidence that Clifford is 
your best bet for all bellows problems, hard or easy. 

This was the problem: —To produce a shaft seal that 
would not only seal the fluid in, under high tempera- 
ture, heavy pressure and severe vibration conditions, 
but also prevent air from being sucked in when the motor 
was idling in very cold weather. 

How Clifford solved it: — Others had tried to lick 
this problem and failed. To solve it, Clifford pioneered 
the process of silver-soldering thin-walled metal bellows 
to the end-fittings and flame-hardening the steel nose 
of the assembled unit without annealing the bellows. 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 








Feather-weight . . . the First NAME 
All-Aluminum Oil Coolers and 
Coolant Radiators . . . Made 
with Hydron Tubing Brazed by 


Clifford’s Patented Method. 











= iE (( #H) . 
5 AIRCRAFT TEAM TRAP 
INSTRUMENT 4 
= _ = BELLOWS S BELLOWS 
BELLOWS 7 ASSEMBLY \ ASSEMBLY 
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|_|] Air compressors 


COMPANY 
ADDRESS 


The result: — This Clifford-engineered unit can with- 
stand temperatures ranging from sub-zero to 500°F. 
and pressures up to 100 p.s.i. Solving tough bellows 
problems has equipped Clifford to engineer and manu- 
facture in volume bellows seal assemblies for a wide 
range of temperatures and pressures. 

Other problems solved by Clifford Bellows Assem- 
blies involve controlling pressure or temperature — 
sealing rotary shafts or reciprocating valve stems— 
providing for expansion in pipe lines. Submit your prob- 
lem. We may be able to help you to prepare now for 
peacetime volume production. 


CLIFFORD MANUFACTURING CO. 
BOSTON 27, MASS. 


CLIFFORD MANUFACTURING COMPANY 
564 E. First Street, Boston 27, Mass. 


Please send me information on Hydron Bellows Seal Assemblies. 
I am interested in applying them to the equipment checked. 


_| Refrigerant compressors 


[| Fluid couplings [] Textile machinery 
(| Fuel oil pumps 
{| Gear boxes 

{_] Paper machinery 


{] Torque converters 
[|] Washing machines 
[|] Water pumps 


Other applications 


ALL ALUMINUM ALL ALUMINUM 


NT RADIATOR 































down to 
4. all run on 
extremely 


short centers. 
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Duplex — 3 Of nithet 
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14," x24” wide chain on 7 ft. 


centers. 


LINK- opp SILENT CHAIN | 


teen to be largest silent chain drive ever installed. 


48 in. wide, 2 strands « 
Rated 1440 h.p. Chain speed 
Size, range, capacity, flexibility, compact- 
ness, efficiency, economy 


y ...A full appraisal 
of Silverstreak Silent Chain demands recog- 
nition of these salient qualities 





Notice full size illustrations above of larg- 
est and smallest links, and remember, in any 


Link-Belt silent chain drives are in opera- 
size, Link-Belt silent chain runs slack 


tion today after 10, 20, 30 years of service; 
with practically no attention or upkeep 
They are unaffected by temperature, atmos- 


pheric conditions or age; they do not de- 


teriorate while temporarily idle 
Silent Chain Drive Data 
Book No 


s Sle on 
short centers, with full efficiency. It cannot 
slip, cannot waste power! 
Duplex type Silverstreak Silent Chain can 
125 contains 
a wealth of engineering 
and application data 


be wound in either direction around sprock- 
sired. 
Send for a copy today 


For production efficiency ‘today, production 
economy tomorrow, depend on L-B Silver- 
streak silent chain 

Link-Belt Company: Chicago 9, Indianapo- 
ets, giving reverse rotation wherever de-_ lis 6, Philadelphia 40, Atlanta 

Low in first cost, (often lower than V belts) 

the cost per year of service is always lowest 


a, Dallas 1, 
Minneapolis 5, San Francisco 24, Toronto 8 
Offices, Factory Branch Stores and Distribu- 
tors in principal cities. 
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2475 f.p.n 
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WARPMUNT? 


Is our Business Today. . . 


Post-war thinking is a healthy thing as long as it’s 
kept in the back of our minds and OUT of our present 
production lines. It would be foolish NOT to think 
about making our post-war products with as great an 
“eye appeal” as possible. But the eye appeal that really 


counts these days is an olive drab or other war finish. 


Here at M&W we are producing many kinds of in- 


dustrial finishes built to Government specifications. 





M&W’s paints, lacquers and enamels are being used 
today on shells, bombs, hand grenades, aircraft, 
radios, torpedoes, and a host of other vital war ma- 


teriel. They're doing a job which helps in a small way 


to ‘finish off” our enemies. 


Let’s all pull for Victory now. When the time comes 
for producing your post-war product — give it an 


M&W finish for eye appeal. 


—_—_ 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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They taught Oil and Rubber to 
GET ALONG. and made a better piston packing cup 
ed 


The wide range of service conditions that piston packing 
cups must meet in industry calls for something special in 
service qualities. Wabco packing has these qualities— 
thanks to Westinghouse research activities. 

Various materials were investigated in an extended 
search for the hest packing material. Rubber had the 
greatest promise, but it couldn’t stand oil. The Re- 
search Department kept digging, and 


finally came up with a formula that 


from 1-inch to 71-inch, assures low friction. 

Wabco packing cups are available in sizes from 34-inch 
to 30-inch, for original installation in pneumatic cyl- 
inders; from 13¢-inch to 7-inch for hydraulic cylinders. 
If your product includes such cylinders, you will find 
Wabco cups an economical, simple, and dependable 


solution of your packing problems. 





could live with lubricants and still re- 
tain its resilience, mechanical strength 


and sealing properties under severe serv- 





ice conditions. 
In addition to these service qualities, 


Wabco packing offers an important ex- 


clusive mechanical feature. Built-in 


limited compression, available in cups 


WABCO PACKING 


WESTINGHOUSE AIR BRAKE COMPANY 





INDUSTRIAL DIVISION 





General Office 8 
WILMERDING, PA 


i 





COMPRESSORS PNEUMATIC CONTROLS 
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More and more designers are turn- 
ing to the versatility of phenolic 
plastics for the answer to material 
problems which are holding back 
the development of their imagina- 
tive ideas. An excellent example of 
this is the DeJur-Amsco Corpora- 
tion of Long Island City, manufac- 
turers of the potentiometer case 
illustrated above. 

This case serves as a support for 
the surrounding resistance coil and 
forms the inside of the unit. A 
brass insert molded integrally in- 
to the base serves as a guide for 
the drive shaft. As you can see, 
the design of this potentiometer is 
unusually complex. Yet the custom 
molder was able to mold the en- 





tire job in a single operation, with 
the insert an integral part of the 
piece. This, in turn, made for sim- 
plified assembly of the finished 
product. 

The plastic material used in this 
case is a Durez phenolic molding 
compound. The reason for the se- 
lection of this compound is readily 
understandable when you realize 
that it possesses such versatile 
properties as self-insulation, dielec- 
tric strength, excellent moldability, 
and resistance to acids, alkalies, 
greases, water and heat. 

Perhaps you are in the process of 
developing a design idea and con- 
sidering the use of plastics. We 


suggest that first you consult your 





PHENOLIC 


RESINS 


custom molder whose wartime ac- 


tivities have advanced molding 
methods and processes by decades. 
After this preliminary discussion, 
we suggest that you benefit from 
the vast experience which Durez 
technicians have acquired through 
active participation in successful 
product development during the 
past quarter century by availing 
yourself of their services. 

The wealth of data in our files plus 
the complete cooperation of the 
Durez staff are available towards 
the solution of any materials prob- 
lem which you may have. 

Durez Plastics & Chemicals, Inc., 
303 Walck North 
N. Y. 


Road, Tona 


wanda 
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INDUSTRIAL RESINS 





PLASTICS THAT FIT THE JOB 
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WORCESTER WIRE WORKS 


ROUND STEEL WIRE, SMALL SIZES 

















































N a wool carding machine, thousands of tiny 
wire teeth tug at each strand of wool until the 

matted fibers are separated and paralleled suffi- 
ciently for spinning. Without this important oper- 
ation, wool would remain in tangled lumps— 
totally unfit for manufacturing into cloth. 

One of the vital parts of this carding machine is 
the wire teeth. Fastened to a backing of fabric or 
leather—as many as 780 to the square inch, these 
tiny wire teeth catch the wool fibers, pull them to 
straight lengths and carry them on to the next roller. 


Hard tugging demands high tensile strength and 
resiliency in the card wire to prevent breakage or 
permanent bending. To hold its sharp point and 
resist the harsh abrasion of tough wool fibers, it 
must be hard—high in carbon. Finish must be 
smooth so the wool will not be torn. Add to 
these rigid specifications a tolerance of only 
-0002 in diameter, and you see why it takes a 
top notch job of wire drawing to deliver the kind 


Br aaa 


ool 








is a lug O’Wire! 


of wire needed for this critical carding operation. 








For the past 30 years, Worcester Wire Works has 
been doing that kind of wire drawing—not only 
for textile applications but for scores of other in- 
dustries who demand the very finest wire available 
for their particular requirements. 

Our engineering and research staff is ready to 
help you with your wire problems, to aid in devel- 
oping special types of wire for your individual 
purposes, to improve the manufacture of your 
product or increase its serviceability. 





Divisions of National-Standard Company 


NATIONAL-STANDARD CO. 
Niles, Mich. 
TIRE WIRE, FABRICATED 
BRAIOS AND TAPE 


= : 


Worcester, Mass. 
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THE ATHENIA STEEL CO. WAGNER LITHO MACHINERY CO r 
Clifton, N. J. Hoboken, N. J 
COLD ROLLED, HIGH CARBON LITHOGRAPHING AND SPECIAL 
SPRING STEEL MACHINERY 
3 p 
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You can tell just by looking at it—this tube is built tronic Tube, consult your nearest Westinghouse 
to l-a-s-t. Office or write to Westinghouse Electric & Manu- 
: ‘“ , ™ facturing Company, Electronic Tube Division, 
This new air-cooled W estinghouse Pliotron “ey : 
\ ry aj Bloomfield, New Jersey. 

o. WL473 is small, compact and designed espe- ; 
cially for dielectric and induction heating. It is ex- 


tremely economical in operation, having the lowest 
cost per R.F. kilowatt hour of any tube in its class 


the market today. We ~ 1 rr < Yaw s 4 
YOCSULEY I) usd 


technical data or any other information on the 


tron No. WL4173 or any Westinghouse Elec- PLANTS IN 25 CITIES ~~ OFFICES EVERYWHERE 


ually Cortrolled Clectionie tube 
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Cook relays are designed and en- TY 5 The stamp of craftsmanship in the 
gineered in modern laboratories by LZ aN areas of Cook snuye — 
SiiiiiettinsghiMting hee Cetae ove <2 | = | in the drafting room. It is there that 
Ww - e) a™ 
> — careful drawings, such as the ac- 
duction and testing equipment at € SS companying ~goews on am 
ee RRRE. Tine equipment on \| @ | pared. From this drawing through 
itself, however, is not always the en ffAe \ ~@ the specification of the best and 
basis of good engineering. The men Hf Y~ . & > highest grades of materials, preci- 
in Cook laboratories must also qual- IS _~ C, sion manufacture of all parts, the 
ify by possessing sound, practical ; fi 0 careful assembly, and the rigid test- 
and theoretical engineering princi- {( “> ing of the completed relay, every 
ples. These principles are not only _ es the way is an operation 
P ; 
prevalent in the men in our labora- _ Sst wah iain Cook craftsmen take price. pa 
eH =SKO D> The relay illustrated is one of the & 
tories, but are also characteristics SSS OSA——“_ + a ¢ 
f sia elit idl aria = ee~ £ new ‘'400"' series of small Cook re- BR 
r rs. ~ SS ~——S : " 
0a oe | a yo oa Rewed 3 lays. Itis 1-7/16"L. by 1-5/16 W. F& 
ee ee ee —" Pe SS SZ AL by 1-7/16"H., operates normal coil 
out the principal cities in the United IRONS i voltage of 28 volts. Will operate at 
States and Canada, who are at your Li. S ics ) ae, 14 volts and maintain proper con- 
disposal when any relay problems tact pressure over 30 grams. Oper- 3 
present themselves. ating time less than 10 milliseconds. [i 
F 
& 
2700 SOUTHPORT CHICAGO 14, q] 











AVENUE ILLINOIS 
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Sealed--- 


Seal of incipient life; fragile protector of a living form to come. 


Flimsy, this shell. Easily shattered. Yet perfectly created to safe- 


guard mechanisms more intricate than those designed by men. 

But man, too, must protect the mechanisms of his creation. 

Machines that make possible our modern way of life. Machines 

ratios that can function only because of vital anti-friction bearings 


pride. bathed in oil. Thzs o7/ must be sealed. 
of the . 


National Oil Seals do that job. Machines of myriad forms. . . in 
countless types of service. Millions of National Seals daily pro- 


al coil tect their bearings against damage from loss of oil. Wherever 


ate af i 
r con- shafts move .. . there you will find National Seals . . . manufac- 
Oper- 


tured in the world’s largest plants devoted exclusively to oil 
conds. 


retention problems. 


OIL AND FLUID 
NATIONAL MOTOR BEARING CO., INC. 
GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 
Plants: Redwood City, California * Van Wert, Ohio * Los Angeles, California 
(Arrowhead Rubber Company, Subsidiary) Wherever Shafts Move 
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ORIGINAL AWARD JULY 27, 1942 










SECOND AWARD FEB. 13, 1943 


THIRD AWARD SEPT. 25, 1943 


FOURTH AWARD MAY 27, 1944 











r= | 
For the fifth consecutive time, the men and women of American Lava A L S | M AG 


have earned the Arnry-Navy “E” Award “for continued excellence in TRADE MARK REG. U.S. PAT. OFFICE By 
quantity and quality of essential war production.” All of us are very CERAMIC INSULATORS 
thankful that the necessary knowledge, experience and skill were available For Use ia: 
at American Lava to maintain the bigh standard of quality of ALSIMAG Electronic Devices 
products, while meeting production schedules that once seemed incredible. oe — 


Ges end Oil Heating 
Autemetive Equipment 


A a E R I CA N LA VA COR P 0 R A Tl ON ¢ Chattanooga 5, Tennessee Chemical Processes 


43RD YEAR OF CERAMIC LEADERSHIP 


OFFICE 


TORSE 


* 
* 


int 











it is an ideal filtering medium 


A closely woven fibrous structure and its resistance to 
oils, weak acids, etc., make Felters Felt an ideal 








filterit.g medium. 

















its permanent set is predictable 


Highly resilient, with a predictable permanent set, 
Felters Felt does not deteriorate under continuous 


operation or crumble under pressure has high 

















damping Capacity. 














it is effective insulation against 
weather and sound Easily applied to 


irregular shapes, Felters Felt affords excellent insu- 
lation for aircraft cabins, test rooms, etc. Felters Felt 
is also an important material in the design field, re- 
placing less available rubber and performing with 

















equal efficiency at lower cost. It cuts without fraying 








to fit any design, can be punched or perforated. Write 
for “Felt as a Design Material.”’ 








rue Felters Company 


210-D SOUTH STREET + BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit « Sales Representatives: Dallas, Los Angeles, Nashville, St. Louis, St. Paul 
Mills: Johnson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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DON’T BE 
AN OSTRICH 
ABOUT A 


BETTER PRODUCT 


if you’re buried in plans for im- 
proving your present product or 
hatching a new one, Continental's 
Plastics Division can bring you out 
of the dark. 

Whatever features your product 
requires—beauty, durability, light- 
ness, toughness, or anything else— 
you can depend on our engineers, 
designers and research men to do 
the job right. Their years of expe- 
rience and close contact with the 
foremost manufacturers of raw ma- 


§ 
i 


Ey 


¥ 


Vy Baim. 


2 


p 


q 


terials guarantee you the best ser- 
vice pe »ssible. 

Our Plastics Division is equipped 
to fabricate a wide range of prod- 
ucts in the most efficient and eco- 
nomical way—by compression, in- 
jection, extrusion, lamination or 
sheet forming. 

So count on Continental for the 
latest and best in plastic products. 
You'll find an alert, progressive or- 
ganization giving sound, practical 
advice and assistance at all times. 


Tune in “REPORT TO THE NATION,” every Saturday over CBS coast-to-coast network. 


CONTINENTAL 


CAN COMPANY, INC. 


HEADQUARTERS: Cambridge, Ohio 


PLASTICS 


DIVISION 


Sales Representatives in all 
Principal Cities 


COMPRESSION - INJECTION - EXTRUSION 


SHEET FORMING + LAMINATION 


‘ 


(Can you name the plastic parts that make 


up this “ostrich”? See chart below.) 








(a) Film development tank—compression; (b) Outside shell 


for vaporizer—compression; (c) Sales ticket holder—com- 





pression; (d) Segment for circular file— injection; (e) 





Hairbrush handles—injection; (f) Drawer pulls—injection | 





Metal 


cans for food and other products; fibre and paper 


Other products of Continental Can Company: 


containers; crown caps and cork products; machinery 
and equipment; special war cans and weapons. 
Marcu, 1945 
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duce springs: 
— of any design 
—to close tolerances 
—in large quantities 
Controlled atmosphere conveyor type furnace <7 for quick delivery 


— of lasting efficiency 


One entire plant devoted to hot-coiling—conveyorized for volunig 
manufacture—with control laboratory an active part of producti@@t 
— quenching tanks of swimming pool size—skyscraper-like s 
blasters for clean, lustrous finish and added life to springs. A , 
will place Muehlhausen engineers at your service—to sav oC} . 
time, cost and effort in obtaining the right spring.*New, illuséiited 
booklet on hot-coiling springs now available. Muehlhausen Spring 
Corporation, Division of Standard Steel Spring Company, 3\@ ithe 
igan Avenue, Logansport, Indiana. % 


rake Complete magnafluxing and magnaglow facilities 


"i 


To improve product performance, use 





Fey Hydraulic Load Tester 
~<a 


© Smee. 
——_—. a, 


Precision hot-coiling springs on automatic equipment 
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LINK-BELT ROLLER BEARINGS 
Help Roll Out the "Rolls’ 


@ Bake oven service is hard on bearings. Sustained high temperatures make lubri- 
cation a tough problem, and uniform high quality of baked.products demands 
uninterrupted operation. A builder of travelling and revolving tray ovens for bakeries 
in all parts of the continent, has chosen Link-Belt Roller Bearings for this vital 
service. Scientific design and precision workmanship assure free rolling action under 
severe conditions of misalignment and varying combinations of thrust and radial load. 





















Middleby-Marshall travelling tray oven 
which uses eight cartridge type and two 
pillow block type Link-Belt roller 
bearings. 





ee 


Middleby-Marshall revolving tray type 
oven equipped with four pillow block 
Link-Belt roller bearings. 


ee ats 


) da bee iczjupcrypmm  « 





Their rugged construction and high efficiency, make Link-Belt Roller Bearings the 


logical choice for locations such as shown here. Data Book 1775-A will help you 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, 

Atlanta, Dallas 1, Minneapolis 5, San Fran- 
cisco 24, Toronto 8. Offices, Factory Branch 
Stores and Distributors in principal cities. 





select the size and type for your tough bearing jobs. Send for a copy today. ‘ 
LINKi{@? BELT 
BALL AND ROLLER 
wa BEARINGS 
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m, INTO THE MOLD goes a 
charge of die-cut cloth. 
Several minutes later, 
out comes a fully formed 
aircraft antenna mast, 


clean of line and sleek of 


' finish. The seeming mira- 

cle takes place because 

ii this is no ordinary cloth. 

It’s a fabric impregnated 

with BAKELITE phenolic resin. It is 

called Resin X-Crepe molding material, 
made by Cincinnati Industries, Inc. 

An outstanding feature of Resin X- 

Crepe molding material is its ““two-way 

stretch’’—its extraordinary ability to 

extend itself under pressure without 

ripping or tearing in the mold. This 

permits the formation of curved parts 

and deep-drawn moldings of great me- 

chanical strength—gives ends, domes, 

corners, and other sections that essen- 

tial extra toughness. The material can 
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AKEL 


Plastic with the TWO-WAY S-T-R-E-T-C-H™ 


also be used with other BAKELITE 
molding plastics to provide reinforce- 
ment at vital points. 

Products molded of Resin X-Crepe 
have high impact strength. They’re re- 
sistant to heat, cold, moisture, and 
chemicals. Their dimensional stability 
meets the exacting needs of a wide 
range of applications. Electrical prop- 
erties approximate those of most phe- 
nolic plastics. 

Resin X-Crepe materials offer manu- 
facturers and designers extensive possi- 
bilities for product improvement. Write 
Department 21 for further information. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon ¢ orporation 


UCC) 
30 East 42npb St., NEw York 17, N. Y. 
















OTHER 
TYPICAL 
APPLICATIONS 


ON MOLDED 


: ae es =< 
PHENOLIC ) (25/4 neal ft <= SEPP 


4 Magneto Housing Feed Control Block Control Panel Terminal Block 








THERMOPLASTIC — } 


























a 
COLD MOLDED 
t Control Panel Control Collor Switch Base and Cover 
A I~ 
LAMINATED a1) SF, | 
3 Coil Form . Radio Part Instruction Plate 
> 


CP had 


/ Antenna Bushing Terminal Sleeve 


End Plate 


G-E MYCALEX ) 








reach a sound conclusion to your problem in plastics consult the skilled technicians—engineers and designers—of the General Electric 
apany. For advice on the successful application of plastics materials using all available processes of manufacture, write Section F-27 
reral Electric Company, One Plastics Avenue, Pittsfield, Mass., or call the General Electric Plastics Divisions’ office nearest you 


* the General Electric radio programs: ‘The G-E All-Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “‘The World Today” news every weekday 6:45 P.M EWT, CBS 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Bug War Bonds : 
GENERAL @ ELECTRIC 
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nape tent 


| Block 


HOW TO SELECT THE FILTER THAT 
KEEPS FLOW ON “GO” 


Send for this catalog of filter selection flow types... filters as fine as 170 
factors and specifications on Cune Con- mesh equivalent (finer with certain 
tinuously-Cleanable Filters. (It’s in models) ...is applicable to low pres- 


SWEET’S FILE FOR PRODUCT DESIGNERS 
but you may like an extra copy.) It 
gives you the information you need, 
arranged according to the recommen- 
dations of SWEET’S catalog designers, 
who learned from men like you how 
you want such information furnished. 


In a word, the Cuno Continuously- 
Cleanable Filter is compact and light- 





sure or gravity feed systems (as well as 
others) . . . is all-metal, non-collapsible, 
permanent... never needs to be dis- 
assembled for cleaning or renewing 

. and filters continuously, even while 
being cleaned. A hydraulic motor may 
be supplied to make cleaning completely 
automatic. 


More about all that in the catalog — 





I also would like ‘‘Quick Facts”... 





weight ...can be designed into a_ plus application listings, selective flow 
Plate single machine or a centralized system tables, types, sizes, dimensions and 
... handles full flow without requiring capacities. If you wish an extra copy of 
any more space than ordinary partial- the insert in SWEET’S, send the toupon. 
ctric 1F YOU HAVE “QUICK FACTS”, YOU'LL ALSO WANT THIS 
F.27. ee Cuno’s booklet of ‘‘Quick Facts’’ is mostly about applications. Our catalog in 
yo SWEET’S is mostly about filter selection ‘‘know-how’’. You’ll find both useful. 
Fess eee SSeS SS SSS SSS SSS SSS sess Sees eee eee ee eeeeseeeeeeeen% 
cae ! CUNO ENGINEERING CORPORATION : 
CS s 302 South Vine St., Meriden, Connecticut : 
; Please send me a free copy of your selection and specification catalog. ‘ 

1 
; Name : 
i r 
3 Company ‘ 
8 Address 6 
X THE “FILTER-FINE” STRAINER Pp 
id , a 
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Catalin and Prystal thermosetting cast 
phenolics offer two important advantages 
to designers and manufacturers c 
range and depth of gem-like colors, 
equalled only by minerals and semi-pre 
cious stones and casting techniques 
which permit the use of inexpensive 
quickly constructed molds with neither 
size nor thickness limitations. The proper 
ties of Catalin and Prystal are worth 
investigation 


Loalin’’ polystyrene thermoplastic injec- 
tion molding compounds enjoy a unique 
position among plastics. It possesses out 
standing electrical, chemical and mechan 
ical properties. It has a ‘‘zero’’ water 
absorption and is unrivalled in dimen 
sional stability. Loalin is the lightest 
weight of all the plastics and one of the 
least costly. It is available in a timitiess 
range of brilliant colors. 


pO. . ie 


Liguid Resins 
Catabond, Catavar and Loabond identify 
o wide variety of liquid resin formula 
tions employed for coating, laminating, 
oMIVE Sale PM Laalola-t°Lalolilale Molate Ml ololale lial Modelel: B 
plywood, abrasives, paper, cork, brake 

rings, brushes, etc. Several of these 
formutations now make possible low-cost 
techniques for the fabrication of alumi 
num sheets. They can be economically 
cast at your own plant and excel as drill 
and saw jigs, router, shaper and hydro 
blocks; checking fixtures, stretch 

illic @eslalemmell + 


Dimensional Stability is not, strictly 
speaking, a physical property. Rather, 
it is the sum of many physical proper- 
ties proving themselves under actual 
test in a variety of climatic conditions 
and over a period of time. 

The true measure, therefor, of the 
dimensional stability of any plastic 
material is dependent upon the ulti- 
mate use to which it is to be put. It is 
when a material maintains its size 
characteristics under different use con- 
ditions and applications that we speak 
of it as having “high” dimensional 
stability. 

We are proud to offer a new, tough 
thermosetting “CATALIN” cast resin, 
possessing a higher degree of dimen- 
sional stability than any before avail- 
able. Its negligible shrinkage in service 
(.00018 in. per in.) —resistance to high 
temperatures — low water absorption 
and high compressive strength (25,000 
lbs. per sq. in.) marks this new 
“CATALIN” a perfect material for drill 
jigs, forming dies and other wartime 





dimensional stability 


applications where it is replacing 
scarce metals and saving manhours. 

Under conditions of extreme cold or 
humidity, “LOALIN”—our polystyrene 
molding compound—will show little or 
no variation from the close tolerances 
to which it originally may be molded. 
“Zero” water-absorption is an impor: 
tant factor in making its superlative 
performance possible. 

For current wartime applications 
and for planning now for the mass- 
production that shall come with peace, 
“CATALIN” engineers and chemists will 
gladly share their rich store of knowl- 
edge and experience with members of 
your technical staff. 


Cast Resins 
Motding Compounds 
Liquid Resins 








ONE PARK AVENUE o NEW vYeRg 16, &. Y. 
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Photographs courtesy Thornhill-Craver Co. 


IL pipe-lines—“Big Inch”, “Little 

Inch”, and all the others—have 
to be cleaned regularly. Sediment 
settles on the inside of the lines and 
builds up enough to reduce the flow 
of oil if it isn’t cleaned out frequently. 
Oil men put a scraper called a ‘“‘go- 
devil” in the line at one pumping 
station and pump it the length of the 
line to the next station. Here, sedi- 
ment and ‘‘go-devil’”’ fall into a scrap- 
er trap like the one in the picture. 

But the trap has to be cleaned, too, 
and the “go-devil” removed quickly. 
A coupling manufacturer developed 
a plate that could be removed and 
reinstalled in a hurry. It depended 
lor its performance on a sealing ring 
that would resist the action of the 
oil, keep its shape under pressure, 








and stay resilient. And it must not 
stick to the metal and slow down re- 
moval of the cover plate. 

Hycar synthetic rubber was select- 
ed for the ring, just as it has been 
selected for hundreds of other diffi- 
cult jobs throughout all industry. For 
Hycar, in addition to oil resistance 
and permanent resilience, possesses all 
the other important properties listed 
in the box at the right. These proper- 
ties may be had in a wide variety of 
tailor-made combinations designed to 
meet specific service conditions. Ask 
your supplier for parts made of Hycar. 

FREE—Write Department O-2 for 
your copy of “EverywhereinIndustry”, 
the new booklet describing Hycar’s 
characteristics, with full technical data. 
Hycar Chemical Company, Akron 8, 0. 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithitte Rubber 
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They set this trap to catch a ‘‘go-devil”’ 
and Hycar keeps it shut 








Check These 


Superior Features of Hycar 


1. 


2. 


Ww 


o 


. LIGHT WEIGHT—15% to 25% 


EXTREME OJL RESISTANCE—insuring dimen- 
sional stability of parts. 


HIGH TEMPERATURE RESISTANCE —up to 
250° F. dry heat; up to 300° F. hot oil. 


. ABRASION RESISTANCE — 50% greater than 


natural rubber. 


. MINIMUM COLD FLOW— even at elevated 


temperatures. 


. LOW TEMPERATURE FLEXIBILITY— down to 
—65° F. 


lighter thon 
many other synthetic rubbers. 


. AGE RESISTANCE— exceptionally resistant 


to checking or cracking -from oxidation. 


. HARDNESS RANGE—compounds can be 


varied from extremely soft to bone hard. 


. NON-ADHERENT TO METAL—compounds will 


not adhere to metals even after prolonged 
contact under pressure. (Metal adhesions 
can be readily obtained when desired.) 
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AIR-HYDRAULIC ACCUMULATOR STATION 
FOR LARGE EXTRUSION PLANT 


~~, 
~~ aul ir, ~—_ 
‘ ae 
4 
‘ 
en, } 
; ve 
, } 
4 





HYDROPRESS | INC. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON-AVENUE ; NEW YORK ‘ N. ¥ 
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A VALVE DISC 
that solves 


Freezing Problems 


... because it withstands attack 
by gasoline or oil—does not 
cold-flow under pressure 


WILL THESE FACTS HELP YOU find the solution 
to your sealing problem? The valve disc shown 
above is made of one of Armstrong's Cork-and- 
Synthetic-Rubber Compositions. It provides a de- 
pendable seal because it is oil and gasoline re- 
sistant and has only a minimum tendency to 
swell. The cork content of this composition pro- 
duces true compressibility and greatly reduces 
cold-flow, thus eliminating wedging. Exposed 
cork particles prevent freezing. And cork’'s re- 
silience sloughs scale and grit. 

This composition retains its resiliency and 
compressibility for years, even under heavy- 
duty conditions. 


SEND FOR FREE BOOKLET 


For descriptions of Armstrong's 
Sealing Materials, see Sweet's 
File for Product Designers. Or 
s for your copy of the free booklet, ‘Gaskets, 
3s, and Seals.'’ Address Armstrong Cork Com- 
Gaskets and Packings Department, 7103 Arch 


Lancaster, Pennsylvania. 


" - 
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GASKETS - 


Cork Compositions e 
Synthetic Rubber Compounds ® 
Fiber Sheet Packings ° 


In addition to cork-and-synthetic-rubber com- 
positions, Armstrong offers a variety of other 
specialized sealing materials. These include cork- 
and-rubber, as well as synthetic rubber com- 
pounds, rag felt papers, and fiber sheet packings. 
Most of these materials are available in sheets or 
roll goods, gaskets, strips, molded shapes, and 
extruded rings. 

This wide range of materials assures you of 
getting unbiased recommendations when you 
give your sealing problem to Armstrong. Send 
working drawings and details of your applica- 
tion to us, and we'll submit samples of gaskets to 
do the most efficient job. 


ARMSTRONG’S 
SEALS - 


Cork-and-Synthetic Rubber-Compositions 
Cork-and-Rubber Compositions 


Rag Felt Papers e Natural Cork 





PACKINGS 





TENSILE? 


— ZINC ALLOY DIE CASTINGS 
CAN TAKE A “MAN-SIZED” LOAD 


This simple test of a pair of zinc alloy die cast brackets 
(see close-up) was made to dramatize tensile strength. 
There was no need for the gentleman’s tense expression— 
the zinc alloy die cast brackets easily sustained his weight 
without deformation. You may never have a part with 
equivalent demands for tensile strength, but this test 
graphically illustrates the physical characteristics of zinc 
alloy die castings. 

Tensile strength is just one of the physical properties 
of the zinc die casting alloys which is not equaled by 
either of the other commonly used die casting metals. 
Zinc alloy die castings are also superior in impact and 


compressive strength, ductility and hardness. 
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49,000 
LB/SQ. IN. 


37,000 
LBJSQ. IN. 


32,000 
LB./SQ. IN. 


nor TENSILE STRENGTH VALUES 
} SPECIMENS ) . 
Alloys 











These strength characteristics, coupled with speed of 
production, clean-cut appearance and low cost, have 
made die castings of zinc alloy the most widely used. 
Every die casting company is equipped to make zinc alloy 
die castings, and will be glad to discuss these advantages 
with you—or write to The New Jersey Zinc Company, 


New York 


FOR DIE CASTING ALLOYS 


160 Front Street, New York 7, 





pate Research was done, the Alloys were developed, and most Die Castings are specified with 


‘HORSE HEAD SPECIAL (uitrm astny) ZINC 
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Busy Ball Bearing 


- ... doing three jobs at once 





PACK WITH 
LIGHT GREASE 


Many millions of New Departure ball bear- 
ings are now busy for the duration performing a 
great variety of services vital to the success and 
future of the country. Afterward will come the 
important jobs of peace, when bearings must con- 
tinue to work at top speed that the demands of so 
many may be met. Then too, ball bearings will 
demonstrate their outstanding ability to do more 
than one job at a time and do all well. The help of 
New Departure engineers is always... yours for 
th: asking. 


NEW DEPARTURE 


BALL BEARINGS # __ ..:: 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT 
Dranchs DETROIT, G. M. Blidg., Trinity 2-4700 ° CHICAGO, 230 N. Michigan Ave., State 5454 ° LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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PACK THIS SPACE 
WITH GREASE AT 
ASSEMBLY 








THIS BEARING MOUNTING 


is for the lower bearing of a centrifugal sep- 
arator. The upper bearing (not shown) is carried 
in a flexible housing to enable the separator 
bowl to oscillate until it finds its own axis of 
rotation. 


Because of this, the lower bearing is so 
mounted as to not only support the weight of 
the basket and radial load from the belt drive, 
but to oscillate as well. 


This is accomplished by applying the bearing 
to a thimble having a spherical seat so located 
that the bearing can oscillate about its own 
center. 

The single sealed bearing and cup feeding to 
the spherical seat are packed with grease for 
long service without attention. 





Ask for the complete series of mounting ideas. 
















EXAMPLE OF NICHOLS MASS-PRECISION METHODS 
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ANGEABILITY WITHOUT PRE-SELECTION “e 
INTERCHANGEAB -SELE Fase 
A cost-saving feature of Nichols’ mass-precision techniques is the elimination of capa 
selective assembly of close-fitting parts. That’s an important thing to remember theit 
when you need precision engineering and manufacturing facilities to carry your theit 
plans beyond the blueprint stage. othe 
Strict interchangeability is the resuli of accuracy, rigidly controlled, in each step mait 
of the manufacturing process. Pe 
“Operators should have better gages than their inspectors,’ is a Nichols maxim. whe 
Equipped with the latest-type air and electrical gages, operators have the responsi- incr 
bility of dimensional accuracy. Errors are corrected at once, reducing secondary sim] 
inspection and avoiding costly re-machining. R 
At Nichols you will find specialized facilities-and an exact knowledge of their — 
use. Lapping is one example. Every assembly includes parts which receive one or awe 
more lapping operations to assure the smooth surfaces that mean so much in nani 
reduced wear on close-fitting elements. ‘ foes 

This feeling for accuracy, developed over a period of forty years, has attracted 

the unusual precision problems to Nichols for successful development and eco- TH 
nomical mass-production. TO; 
Nichols-built products have been called “the most accurate assembly of com- ie 
mercial parts ever produced:’ The case-histories of these products are discussed Chic 


in “Mass-Precision?’ our new brochure. It will prove helpful when you are faced 
with a similar “hard-to-make” part or assembly. May we send you a copy? 


W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS. 


Accurate” Oefite 


° 
PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION Mo 
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Needle Bearings Carry Crankshaft 
Counter -Balance on 
Ranger Aircraft Engines 


Here is an interesting application of Torrington Needle 
Bearings—a “cam-follower type” application—in the 
design of the crankshaft counter-balance of the Ranger 
twelve-cylinder, inverted V-type inline aircraft engine. 

Two modified Type FT Needle Bearings are used to 
support each counter-weight, which in turn serves as a 
vibration dampener to provide dynamic balance on the 
crankshaft at high speeds. 

Here again the characteristic advantages of Needle 
Bearing design are readily apparent: their high unit 
capacity due to the large number of small diameter rolls: 
their comparatively small O.D.; and the simplicity of 
their installation make them ideal for this and many 
other applications where dependability and long, 
maintenance-free service life are essential. 

Perhaps these features will suggest an application 
where you can use Needle Bearings to improve efficiency, 
increase service life or effect cost economies through 
simplification of design or production steps. 

Remember—there’s a type and size Torrington Needle 
Bearing to meet virtually every requirement. If you 
haven’t the latest information on file for ready reference, 
send today for our combined catalog and application 
handbook, No. 30-A. 
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. Crankshaft of Ranger twelve-cylinder inverted V-type inline engine 
| with connecting rods in place, showing (arrows) Needle Bearing 





equipped counter-balances. 


Dampener assembly. One bolt is secured through Torrington 
Needle Bearing, while second bearing is held in place for insertion 
of second bolt, completing assembly. 








Dis-assembled view shows counter-weight parts, and detail of the 
modified Type FT Needle Bearing. 
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TORRINGTON NEEDLE BEARINGS 





The FT Torrington 
Needle Bearing designed for 
Heavy Rolling Loads 
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Large Oil Passages Accommodate 
Oil Flow at Minimum Velocity 
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Valve Plate of 
Ball Race Steel, with 
Hydraulically Balanced 
Valve Face Maintains 
Optimum Clearance 
and Minimizes Wear 




















All Working Parts 
Submerged in 
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Direct Drive at 
Nominal 
Motor Speeds 









Heavy Duty 
Radial and 
Thrust Bearings 
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Mechanism 










Driving Flange Integral 
with Drive Shaft 





Floating Universal Joint Shaft does 
not transmit Hydraulic Power load 
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Engineering Department Organization 


Determined by Basic Functions 


JAMES E. THOMPSON 


Administrative Engineer, Ryan Aeronautical Company 


Analyzing the proper set-up of engineering and related departments 
in terms of desired functions. Typical organization charts for both 
small and large companies are included. This article is the first in 


a series analyzing all phases of engineering department operation. 


INCE analysis must precede or- 
ganization, the first step in deter- 
mining a logical engineering or- 

ganization is to establish the proper 
functional pattern. To be sound, this 
functional pattern should be applicable 
to the engineering department of any 
manufacturing enterprise engaged in 
parts fabrication, regardless of the 
product under development. Firms en- 
saged in parts fabrication must be dis- 
tinguished from those concerned with 
materials processing because basic engi- 
neering functions are not the same. For 
nstance, compare the engineering ac- 
tivities of a firm engaged in the manu- 


facture of glass-fiber products with 
those of a producer of farm machinery. 
Both require engineering departments, 
but the former primarily requires only 
product development and industrial en- 
gineering. The latter requires not only 
product development but also produc- 
tion engineering. 

The engineering functional pattern 
is sufficiently differént in each case to 
justify separate treatment, and this 
series of articles will, therefore, be de- 
voted exclusively to organization and 
methods applicable to the engineering 
departments of concerns engaged in the 
fabrication and assembly of parts. It is 








__| ENGINEERING DEPARTMENT | 


immaterial whether the parts involved 
comprise an airplane, a harvester or a 
refrigerator. The basic functional pat- 
tern will be substantially the same. 
Similar problems will be encountered 
and the detail organization and meth- 
ods required will be parallel. 

The basic functions of an engineering 
department are design, drafting, liaison, 
technical services, general services and 
personnel. All engineering activities 
can be grouped under these six head- 
ings and the functional breakdown 
shown in Fig. 1 lists the work normally 
relating to each. 

A seventh function is “tooling,” but 
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FIG, 2—FUNCTIONAL PLAN 
FOR SMALL ENGINEERING DEPARTMENT 


Departmental functions can be readily converted into a 
basic engineering organization chart, wherein a small engi- 
neering department is organized on the basis of three execu- 
tives reporting to the chief engineer. The number of execu- 
tives reporting to the chief engineer should be kept as 
small as possible to avoid his becoming so enmeshed in 
details that he is unable to devote sufficient time to major 
issues, 

Primary principle of organizing any activity revolves 
around the establishment of a staff of executives who can 
carry out the operations and who are directly responsible 
to the management. Engineering management is repre- 
sented by the chief engineer, and when the department is 
very small it is possible for the chief engineer to direct 
personally the operation of all functions. But as the de- 
partment increases in size, this no longer remains feasible. 
There is too much responsibility for one person, too many 
details, too many decisions. The chief engineer who insists 
upon carrying the entire burden will soon find it increas- 
ingly difficult to concentrate on the matters at hand and 
to make even simple decisions. The chief will become 
uncertain of himself and correspondingly irritable. This 
mood will infect those in contact with the chief engineer 
and spread throughout the department, resuting in a gen- 
eral deterioration of morale. 

The solution simply involves application of the military 
principle of “‘staff command” and line organization. Instead 
of the department operating as a one-man organization, it 
then functions as a group of coordinated functional sub- 
divisions, each managed by an executive acting with the 
chief engineer’s authority on certain delegated functions. 





These supervisors are selected and retained for their 
ability to apply the chief engineer’s policies to each situa- 
tion and arrive at substantially the decision that the chief 
might himself have made. The chief engineer is then free 
to devote undivided attention to developing and perfecting 
policy and to deal thoroughly with new problems referred 
to him by the executives for solution. The same general 
policy should be followed with the supervisors responsible 
to the departmental executives. 


The application of the principle of line organization to 
an engineering department is not only important from the 
viewpoint of the chief engineer, but is also vitally impor- 
tant to the company as a whole; for with this type of organ- 
ization the company can feel secure in the knowledge that 
should the department head become incapacitated his 
executives would be fully qualified to carry on until a 
suitable replacement could be found. 

After an executive staff has been established to operate 
an engineering department it is necessary to inaugurate the 
practice of regular, scheduled meetings of the chief engi- 
neer and his staff. At these meetings progress reports can 
be reviewed, budgetary matters discussed, policy corrected, 
and all special problems studied and solved. This avoids 
the evolution of a dictatorial management wherein orders 
and decisions are arbitrarily handed down by the chief engi- 
neer, and insures the workability of a staff-command ergan- 
ization. A similar practice of regular scheduled meetings 
between each executive and his supervisors should precede 
the staff meetings. 


The four executives shown are adequate for a small 
engineering department. To each is delegated the responsi- 
bility for certain basic functions necessary for the success- 
ful operation of the department. 


Design and liaison become the responsibility of a chief 
project engineer, who is provided with a project engineer 
to supervise design and liaison on each current project. 
A chief draftsman supervises all drafting activities, includ- 
ing production engineering. Drafting personnel are responsi- 
ble to the project engineers on matters relating to design, 
but to the chief draftsman on other matters. An adminis- 
trative engineer directs all engineering services and con- 
trols personnel matters. 

These three executives form a basic staff. In some cases 
it may be advantageous to include a chief tool engineer. 
In relatively small organizations, wherein the tool engineer- 
ing group will also be small, this is usually wise because it 
insures close coordination between design and _ tooling 
work, with the result that the completed design will be 
practical to manufacture. The release of tooling is greatly 
accelerated because the tool engineers can design pre- 
liminary tooling concurrently with development of the 
preliminary product design. 





this is an optional activity rather than 





partment. If it is, then good organiza- 





The design section is concerned only 


a basic function. An engineering depart- 
ment engaged in the design of small 
devices involving considerable machin- 
ing demands close coordination between 
design and tooling. This can be done 
by establishing tool design as an engi- 
neering function to be accomplished 
concurrently with product design. 
Where the tooling program is exten- 
sive, as with automobile and aircraft 
designs, the tooling department may be 
nearly as large as the engineering de- 
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tion demands that it be a separate de- 
partment responsible to the manage- 
ment and directed by a chief tool 
engineer. The coordination of tooling 
with design is accomplished by tool 
liaison engineers stationed in the engi- 
neering department. These liaison engi- 
neers cooperate with the design engi- 
neers to insure a design practicable to 
tool for production. All production 
drawings are approved by a tool liaison 
engineer before manufacture. 


Propuct ENGINEERING 


with functional design, which estab- 
lishes the basic analysis of a product 
capable of the required performance. 
It also usually involves completion of a 
successful test model and sometimes 
the construction of actual pilot models 
in an experimental factory. The work 
shown under the design section of Fig. 
1 relates solely to functional design, 
and can be expanded or condensed to 
meet the requirements of those individ- 
ual engineering departments which are 
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engaged in particularized product de- 


velopment. 

The production engineering phase be- 
gins immediately after the design is 
proven funetionally correct. The pro- 
duction engineer translates the experi- 
mental design into practical form, in- 
vestigating the manufacturing economy 
of all detail parts, assemblies and in- 
stallations without introducing changes 
that compromise the design’s functional 
efficiency. 

As the preparation of production 
drawings consumes the majority of man- 
hours spent on production engineering, 
this function of the engineering de- 
partment is grouped under the drafting 
phase. This includes checking all 
drawings, preparation of loft lines for 
articles involving developed surfaces 
and training of personnel to accomplish 
the production-engineering phase. 

The completion of the production 
design does not complete the engineer- 
ing department’s task. Engineering 
liaison work starts immediately upon re- 


lease of drawings to the factory for man- 
ufacture. Drawings will require inter- 
pretation. Inevitable drawing errors will 


require “on-tne-spot” correction to 
avoid delays. Kngineering authorization 
will be required to approve temporary 
drawing deviations to facilitate produc- 
tion and permit salvage of incorrectly 
manufactured parts. 

Liaison is necessary between vendors 
and engineering in the case of subcon- 
tracts, and with the production and tool- 
ing departments to coordinate properly 
the production engineering with their 
needs and efforts. 

Completed engineering drawings 
are the most obvious display of the 
engineering department’s work, but de- 
signers and draftsmen cannot 
operate an engineering department. 
Their work must be supported and aug- 
mented by a variety of technical and 
clerical services. 


alone 


Planning, cost control, coordination, 
standards, methods, materials and proc- 
esses, illustration and technical data 
represent the principal technieal serv- 
ices. Engineering planning, the most 
important of these, is closely allied to 
scheduling, and the two combine to 
insure properly planned engineering 
work and completion within the time 





schedule. Successful planning must be 
realistic because it intorms management 
whether or not proposed design pro- 
grams can be completed within the 
specified times. Management must be 
willing to abide by the findings of plan- 
ning and not unwisely insist upon ac- 
complishment of the impossible. 

Planning and scheduling are based on 
the fundamental facts that certain max- 
imum quantities of specialized man- 
hours are available within given calen- 
dar periods. Each job requires a portion 
of these hours. Therefore, it can be 
readily ascertained when new work 
can be undertaken, and the completion 
date of each new job can be fairly 
accurately determined. Obviously, if the 
work in process at any given time 
consumes all available man-hours, addi- 
tional work is impossible unless sched- 
uled completion date of some current 
work are postponed. The only alterna- 
tives are to hold the new work in 
abeyance until the man-hours required 
for current work drop below the maxi- 
mum available or to obtain additional 
personnel. 


Cost control is an absolute necessity 
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design. 


the chief development engineer. 


The chief clerk relieves the administrative engineer of 
direct responsibility for strictly clerical functions. Person- 
nel matters demand the full-time attention of a capable 
person who is responsible to the administrative engineer. 
in engineering coordinator relieves the administrative 
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The chief project engineer, chief draftsman and adminis- 
trative engineer remain as the basic staff, and the position 
of chief development engineer has been added. This allows 
the chief project engineer to concentrate on production 
Functional design becomes the responsibility of 


FIG. 3—FUNCTIONAL PATTERN SUITABLE FOR LARGE ENGINEERING DEPARTMENT 
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of all engineering contractural 
Incoming correspondence is routed to the engineering 
coordinator, who determines the effect of each and for- 
wards copies to the persons affected with a definite state- 
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engineer of correspondence follow-up and ascertains the 


obligations. 


ment of the action to be taken. Follow-up is maintained to 
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insure prompt and proper reply to correspondence. 
detail record is kept of all contractural obligations and 
those concerned are informed regarding their part in the 
fulfillment. The administrative engineer is kept aware of 
all progress and deficiences. 
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for fulfillment of contract obligations, maintenance of schedules 
and budgets. To vice president in charge of engineering on 
functional design, development, research, testing, standard prac- 


Note: Division chief engineer responsible to division manager 
| piviston MANAGER | 














*As many as required by particular company. 







based upon the requirements of the engineering depart- 
ment of a self-contained company. When the company has 
two or more operating divisions, each with its own engi- 
neering department, the problem becomes more complex. 
Different functional organization is required to provide 
corporate control over the engineering departments at the 
operating divisions. Here the value of a line organization 
becomes increasingly apparent. The establishment of a 
division engineering organization would be impossible 


unless handled in this manner. 


Each division engineering department is managed by a 
division chief engineer and is provided with a basic staff 
comprising a chief project engineer, chief draftsman and 


administrative engineer. 


The corporate engineering structure for all divisions 
is headed by a vice-president in charge of engineering, 
assisted by a chief administrative engineer and a chief 
development engineer. The duties of the division chief 
engineers must be clearly defined to both the engineering 
vice-president and their respective division managers in a 
manner that avoids overlap and conflict. This avoids dual 


responsibility, 


Each division chief engineer is basically responsible to 
the division manager on all matters peculiar to division 
operation. On the other hand, the vice-president in charge 
of engineering, being responsible for the overall operation 
of all engineering activities, must maintain control over 


The preceding discussion of functional organization was 


tices and policy. 


FIG. 4—ORGANIZATION SUITABLE FOR COMPANY WITH SEVERAL OPERATING DIVISIONS 





tices and policy. 


those matters affecting all division engineering depart- 
ments. The division chief engineer is responsible to the 
division manager for the fulfillment of contractural obli- 
gations, production design, maintenance of schedules and 
budgets; and to the engineering vice-president for func- 
tional design, development, research, testing, standard prac- 


Functions affecting the operation of all divisions, irre- 
spective of the products manufactured by each, are directed 
by corporation executives resonsible to the vice-president 


in charge of engineering. All development engineering, 


including experimental manufacturing, is handled by the 
chief development engineer. Division chief engineers who 
require development, research or testing have this work 


done by the corporation under the direction of the chief 


manufacture. 


development engineer. All new designs are originated by 
the chief development engineer’s organization and then 
transferred to a division for production engineering and 


The administrative functions that affect all divisions are 
directed by the chief administrative engineer. Important 
among these are methods and standards to insure uniform 


practices in all division engineering departments and to 





prevent duplication of work. Model specifications relat- 
ing to the products manufactured by the divisions are 
handled by the chief administrative engineer, as is the 
necessary coordination to insure meeting all contract obli- 
gations entailed in the manufacture of products. 





for an organization that expects to oper- 
ate on a competitive basis. It requires 
the establishment of an overall budget 
for the engineering department, with 
individual budgets for each operating 
unit. Each unit must then operate within 
these budgets and be governed by the 
cost reports compiled by the cost-engi- 
neering unit. These reports are obtained 
through a time-charge system wherein 
each hour spent by every engineering 
employee is allocated against the proper 
breakdown for each project or service. 
Thus complete records are available. 
Another phase of cost control in- 
volves close supervision of all designs 
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to insure engineering to minimum man- 






ufacturing cost compatable with re- 
quired quality and performance. This 
can often be facilitated by the inaugu- 
ration of a cost-improvement program 
wherein the individuals responsible for 
decreasing costs are rewarded by bon- 
uses or other special compensation. 
Standard parts and designs greatly 
reduce the engineering expense by elim- 
inating repeated detailing of small util- 
ity parts. The creation of design stand- 
ards for items such as fastener instal- 
lations, electric-wiring assemblies, con- 
duit assemblies and sheet-metal cutouts 
eliminates constant repetition of exten- 
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sive drawing notes and dimensioning. 

Engineering methods, developed and 
issued as standard practice instructions, 
insure efficient, harmonious  opera- 
tion of the department. The basic meth- 
ods for the successful operation and 
control of an engineering department 
involve: 

Personnel organization and control, 
drawing and report numbering, draft- 
ing practices, drawing release, drawing 
and print control, advance engineering 
information, stop-work orders, drawing 
change requests, drawing changes and 
liaison. 

If a method is found to be wrong, 
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Group supervisors responsible 
to project engineers on design 
matters. To chief draftsman on 
all other matters. 


All development and production engineering is the respon- 
sibility of the chief project engineer. The group system is 
used wherein the major structure and equipment compo- 
nents of the airplane, such as wing, fuselage and armament, 
are each handled by a design and drafting group working 
under the direct supervision of a group leader. Project engi- 






FIG. 5—ENGINEERING ORGANIZATION SUITABLE FOR A SMALL AIRCRAFT MANUFACTURING COMPANY 
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neers for the various models provide general supervision. 

The group supervisors and, in turn, the personnel of each 
group are responsible to the project engineers on all matters 
relating to design, and to the chief draftsman in all other 
matters, such as allocation of personnel, assignment of 
work, and general discipline and deportment. 





it should be corrected immediately and 
revised instructions issued to all con- 
cerned. In no case should deviation 
rom established methods be permitted, 
even though correction of unorthodox 
work may temporarily delay the engi- 
neering program. The completion of the 
entire program will be accelerated by 
lhering in all cases to established 
ethods and insisting upon the imme- 
liate correction of work which fails to 
inform to these. 


lhe most dangerous condition that 
n develop in an engineering depart- 
ment is the “super-colossal-rush” com- 
plex. wherein all semblance of order 








and accuracy are sacrificed to release 
drawings to the shop as soon as pos- 
sible. Rushing unchecked, inaccurate. 
poorly designed work through the de- 
partment and into the shop always de- 
feats its own purpose. Eventually. it 
delays completion of the finished article 
far longer than the time required to 
insure that every drawing is correct and 
released in the proper manner. Even 
worse, the release of “half-baked” in- 
formation svon brings engineering into 
ill repute. 

The procurement and control of per- 
sonnel has become an extremely com- 
plex matter in recent years because of 
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wage and salary controls. job classifica- 
tions, labor relations laws and hiring 
restrictions. These circumstances jus- 
\ify establishing personnel control as a 
basic engineering function. In a small 
department these matters can be han 
dled as a part-time function of one of 
the executives reporting to the chief 
engineer. As the department increases 
in size, personnel matters become the 
full-time responsibility of a specialist. 
The person selected for this position 
should be capable of maintaining the 
confidence of personnel. He should be 
delegated to act for management on 
personnel matters, rather than merely 
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‘Project supervisors responsible to pro- 
is aca on design matters. To 
chief draftsman on all other matters. 
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FIG. 6—ENGINEERING ORGANIZATION 


A less complex product is assumed, and the component 
design groups are replaced by project design groups. The 
group supervisors have been replaced by project super- 
visors, each of whom is responsible for a design and draft- 
ing group delegated to accomplish all engineering on a 
given project. Structures and weights specialists are elimi- 
nated on the basis that stress analysis and weight control 
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will be accomplished within each project group as a re- 
sponsibility of the project supervisor. 

A development group is added to the chief project engi- 
neer’s office to handle development, research and testing. 
The functions of the administrative engineer are simplified 
since a less complex product permits consolidation of some 
functions and elimination of others. 


















serve as a buffer between management 
and employees. 
Authority for hiring and firing em- 
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assistant chief engineer, or for assistants 
to the other executives. These can be ccd 
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tives of burdensome detail work. In the 
case of an assistant chief engineer, this 











position can be considered analogous 
to a chief of staff who conveys the chief 






analogy, all instructions, complaints 
and assignments must “go through 
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channels,” i.e., flow along the estab- FIG. 7—DETAI 
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FIG. 


When the engineering department increases in size it is 
necessary to consolidate certain functions and to subdivide 
others. This involves rearrangement, rather than change, 
in the basic functional organization. 

As the engineering work increases in magnitude and 
complexity, the number of executives reporting directly to 
the chief engineer must be reduced so that the chief engi- 
ner’s time will not be too much taken up with the reports 
and problems of a host of subordinates. This problem is 
solved in the organization shown by placing one executive 
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8—ARRANGEMENT FOR LARGE ENGINEERING DEPARTMENT 


in control of each of the three prime functions—produc- 
tion design, functional design and departmental operation. 
The chief development engineer handles all matters re- 


lating to functional design, with the chief project engineer 


directing all phases of production design. The administra- 
tive engineer is responsible for all operational phases of 
the engineering department and in general becomes the 
business manager of the department. 
simple arrangement provides for the chief engineer receiv- 
ing reports from but three people. 


This comparatively 






















lepartment pass over a superior or sub- 
ordinate when transmitting instructions, 
complaints or assignments. 


Unless this policy is scrupulously ob- 
erved on the part of the executives 


department. 


4) 


and supervisors and rigidly enforced 
upon the employees it is impossible to 
maintain morale and discipline within 
The employee must 
first take all problems to his immediate 


pervisor and in every case must re- 
ve his instructions from the same per- 
on if he is to have the proper respect 


tor the supervisor. Employees should 
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not receive from an executive of the 
department decisions upon matters un- 
der the jurisdiction of supervisors. In- 
stead, they should be immediately re- 
ferred back to their supervisor. On the 
other hand, the executive who issues in- 
structions directly to the employees of 
a supervisor, even though subordinate 
to the executive, is guilty of a cardinal 
error. Such practices destroy the super- 
visor’s prestige, with resultant deterior- 
ation of departmental morale. 

Many of the job titles used in this 
article have been arbitrarily chosen on 





the basis of being most descriptive of 
the job functions. It should be under- 
stood that basic functional organiza- 
tion is the important matter, and that 
the job title is of minor significance. 
For example, the functions delegated 
herein to the administrative engineer 
could be carried out equally well by 
an “executive engineer,” or “engineer- 
ing manager,” but in each case the 
basic functions will remain the same. 

[Editor’s Note: Other phases of engi- 
neering department operation will be 
discussed in forthcoming articles. ] 
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speed transmission units to obtain constant horsepower or constant torque output at 


Variable Speed Transmission 
With Double Differential Gears 


LEV A. TROFIMOV 


Consulting Engineer, Ohio Gear Company 


Advantages and limitations in the use of double differential gears combined with variable 








variable speeds. A double bevel gear arrangement is described and an estimate made to 


TTEMPTS to differential 
gears for variable speed drives 
unfortunately have received more 

bad than good publicity, chiefly because 
of the inexperience of the writers, which 
has discouraged many engineers from 
making an effort to develop acceptable 


designs. 


use 


Differential gear trains have inherent 
features not possessed by other mechani- 
cal devices or any electric device, ex- 
cept the Selsyn differential, that offer 
greater design possibilities than is gen- 
erally believed. They also have definite 
limitations. The theory underlying the 
determination of the relative speeds 
of units in the train and the forces act- 
ing on them is somewhat difficult to 
understand. 

To obtain a variable speed ratio be- 
tween the input and the output shafts, 
a gear differential requires some means 
for changing the relative speeds of its 
parts. For example, by adding a differ- 
ential to a known two to one speed ratio 
transmission the speed range may be 
increased from zero to full speed. 

Some excellent differential type trans- 
missions depend upon frictional forces 
between cones and rings to transmit 
power through the members of the unit. 
By changing the location of the rings 
on the cones their speed ratios are al- 
tered. Output speeds ranging from full 
speed forward to full speed in reverse 
are accurately obtained. The frictional 
point contact the cones and 
rings limits the torque that can be trans- 
mitted. This also imposes a restriction 
on use for shock load service. For years 
these differential transmissions have 
been a valuable asset to the variable 
speed equipment used for low horse- 
power applications. These limitations 
of the frictional type transmission led 
to the idea of using a gear type differ- 
ential. 

There are two forms of gear differen- 
tials; the spherical or bevel gear type, 
and the planetary type. The theory of 


between 
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show the magnitude of losses in transmitting 


useful 





both is the same. It is the gear ratios 
and space design factors that make one 
form preferable to the other for any 
particular installation. This article is 
concerned with a bevel gear form, but 
the conclusions are equally applicable 


to both types. 


The torque capacity of a combined 
unit, consisting of one differential and 
one known variable speed device such 
as an expansion pulley and belt is equal 
to the torque capacity of the smaller 
pulley. This is also true of the pulley 


and belt transmission 


used alone. 


It 


will be shown that by using two differ- 
entials and an expansion pulley and 
belt transmission, the combined unit will 
possess the torque capacity equal to 
the sum of the torques transmitted by 
both pulleys, at the same time achieving 
an infinite speed range, maintaining 


this torque 


range. 


constant 


The power train shown in Figs. 1 


3 and 4 


consists 


throughout 


the 


9 


+s 


of two differentials 


and a variable speed expansion pulley 
and belt transmission. The gear on the 
input shaft drives two spider arm gears 


of equal diameter, one of which turns 


freely on the shaft which carries bevel 


gear F 


and expansion pulley 4, 


the 


power and circulating power. 


other turns freely on the shaft which 
carries bevel gear D and expansion 
pulley B. The spider arms carry free 
turning bevel gears positioned between 
thrust bearings on the spider arms, 
these bevel gears mate with bevel gears 
C and D, and E and F respectively. 
Gears C and E are fastened to shafts 
to which spur gears are keyed. One 
spur gear mates directly with a gear 
on the output shaft. The other spur gear 
mates with an idler gear which is in 
mesh with the gear on the output shaft. 
Bevel gears C, D, E, F and those on the 
spider arms are of equal diameter. The 
gears in the output train, with the ex- 
ception of the idler gear, are also of 
equal diameter. 

The ratio in which expansion pulleys 
A and B are set determines the ratio 
of output shaft speed to input shaft 
speed. With the pulleys of the variable 
speed device set in a one to one ratio, 
as shown in Fig. 1, the speed of the 
output shaft is zero r.p.m. The arrows 
show the directions of the gear rota- 
tions. 

With pulleys B and A set in a three 
to one ratio, as shown in Fig. 2, the out- 
put shaft revolves at full speed. The 
torque of pulley A is one-third of the 





Table I—Power Loss at Full Speed Condition (see Fig. 3) 




















Path *‘A”’ Path “B” Path “C” 
Useful Power | Useful Power |Circulating Power 
Elements =75% of = 25% of =50% of 
No Rated No. Rated No. Rated 
Value Value Value 
1°> per spur gear mesh........ 2 2% 3 3% 2 2% 
2% per bevel gear mesh........ 1 2% l 29 
3% per pulley—belt contact... . 2 6% 2 6% 
1% per set of bearings.......... 3 3% 7 7% 4 4% 
Ee Ree ren eee ae re 5% 18% 14°, 
Path total percent of rated value....... 3.73% £.5% 7 
Total loss of rated value =3.75+4.54+7= 15.25% 
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Fig. 1—Double differential gears combined with a 
(A) and (B) have a one to one ratio 
in a three to one ratio, when in this relation speed of output shaft is 100 percent. 
and circulating power for full speed of output shaft. 





Table Il—Power Loss at Zero 
Speed and Full Load Torque 


(see Fig. 4) 





Elements 


Circulating 
Power 











No. Power = 100% 
Rated Value 
\°. per spur gear 
mesh Tere re tt y 4 2° c 
i 
2° per bevel gear 
mesh a ee eee ae 2 1% 
ah per pulley-belt 
ontact. PA 6< C 
16 per set of bear- 
ings 5 5% 
Tota loss of rated value = 17% 





torque of pulley B. 


The right-hand dif- 


lerential then revolves as a solid shaft 


Without relative 


gear D, 


motion of its 
Torque of the bevel gear C 
always equal to the torque of bevel 
is transmitted directly 


parts. 
which is 


to the 


output shaft and is determined by the 


the speed of output shaft is zero 


Fig. 


torque capacity of pulley B. In the left- 
hand differential, torque of bevel gear E, 
which is equal to the torque of bevel 
gear F, is transmitted through an idler 
to the output shaft and is limited by 
the torque capacity of pulley A. There- 
fore, the sum of the torque capacities of 
pulleys A and B is always equal to the 
output torque capacity of the combined 
unit. 

When the diameter of pulley A is 
set three times as large as that of pulley 
B, the output shaft revolves in reverse 
at full speed. For this condition, the 
left-hand differential of Fig. 2 revolves 
as a solid shaft with no relative motion 
of its parts. The gears of the right-hand 
differential then run at speeds and direc- 
tions exactly as indicated on the left- 
hand differential. 

Typical characteristics of the double 
differential type variable 
mission are: 

l. Spiders of the differentials are 
driven by a constant speed source of 
power. 

2. Each expansion pulley has a three 
to one change of its pitch diameter. 


speed trans- 
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variable speed transmission drive. 


When expansion pulleys 
. Fig. 2—Pulleys (A) and (B) are 
Fig. 3—Paths of useful power 


4—Path of circulating power for zero output speed. 


Other ratios are also entirely practical. 

3. The belt at all times runs in the 
same direction at a constant linea 
speed. 

$4. A constant torque is 
throughout the complete range of 
speeds, because the output torque capa 
city at all times is equal to the sum of 
the pulley torques. 


produced 


All transmissions using a differential 
have the “circulating power” phenom-- 
Fig. 3 is shown the 
the transmission at full speed 
in one direction. The circulating power 
is equal to 50 percent of the rated out- 
put. To estimate the loss caused by the 
circulating and the useful power as- 
sume that 
mitted are: 

1. Spurgear 
cent per mesh. 

2. Bevel gear engagements, 
cent per mesh. 


enon. In powe! 


flow in 


the losses in power trans 


engagements, one per- 


two per- 


3. Ball bearings, one percent per set 
of two. 

4. Belt engagement, three percent pet 
pulley. 

These losses are calculated and to- 
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Fig. 5—Torque, input, output, loss and efficiency curves with ref- 
erence to speed of double differential variable speed transmission unit. 


taled in Table I. The loss in circulating 
and useful power at maximum output 
speed is equal to 1514 percent. This is 
entirely reasonable. 

The power flow and the path of the 
circulating power at zero output shaft 
speed is shown in Fig. 4. Circulating 
power is 100 percent of the rated value. 
Table II gives the losses in each element. 
The total loss is 17 percent. 

Torque, input, output, loss and effi- 
ciency curves with reference to speed 
are shown in Fig. 5. These are in agree- 
ment with tests. 

It is customary to refer to variable 
speed drives as either constant torque 
or constant horsepower drives. In the 
constant torque drive, the torque re- 
mains constant while the speed is 


changed, consequently the horsepower 
changes proportionally to the speed. 
At one-fourth speed, for example, the 
torque will remain as it was at full 
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speed, but the delivered horsepower will 
be one-fourth of the rated value. 

In constant horsepower drives, the de- 
livered horsepower is supposed to re- 
main the same regardless of changes in 
speed. At one-fourth speed, for exam- 
ple, the drive is expected to deliver the 
same horsepower as it delivers at full 
speed. The torque at one-fourth speed 
by necessity will have to be four times 
as great as it was at full speed. In con- 
stant horsepower drives, the torque auto- 
matically increases in inverse propor- 
tion to the speed, therefore, if it is pos- 
sible to reduce the speed from 1,750 
r.p.m. to one r.p.m., the torque will be 
increased one thousand seven hundred 
fifty times its full speed value. 

Machines in general are built for con- 
stant torque service. Therefore, engi- 
neers hate been striving to produce a 
variable speed device with constant tor- 
que characteristics throughout the com- 






Propuct ENGINEERING 


plete range from zero to full speed in 
both directions as a goal of maximum 
accomplishment. 

As compared to the constant horse- 
power drives, this task seems to be 
simple and yet, leaving out of this dis- 
cussion hydraulic and frictional drives, 
there is no drive available, except the 
gear differential here described, that is 
capable of maintaining a constant tor- 
que within full range of speeds from 
full speed to zero. In electric drives, 
there is glways a critical low speed long 
before zero r.p.m. is reached, at which 
the torque breaks down and the motor 
stops. In mechanical drives, such as 
expansion pulley and belt, a transmis- 
sion reaches its critical low speed long 
before zero r.p.m. simply because it is 
impossible to make a pulley with zero 
pitch diameter. 

Many machine tool manufacturers are 
looking for a drive with constant horse- 
power characteristics. This is desirable 
because an efficient machine tool is sup- 
posed to remove a constant amount of 
material per minute at all speeds. Grant- 
ing the reasonableness of this desire for 
performance, an expectation on their 
part to find a drive with constant horse- 
power characteristics, especially with a 
wide range and infinitely variable 
speeds, hardly can be considered as rea- 
sonable, because there is no such a 
drive and it will never be made. It would 
be a Frankenstein if it were possible. 
Such a drive would cause continuous 
breakage of either the machine or parts 
of the drive, because it would always be 
possible to develop torque at lower speed 
in excess of the strength of the parts, no 
matter how strongly they were designed. 

A constant horsepower drive with 
stepped speeds has been in use for 
decades in machine tools and elsewhere. 
It is an ordinary gear change box. By 
changing a gear, speed and torque are 
altered in a manner such that the ma- 
chine and the drive are protected from 
breakage. 

There are some electrical variable 
speed drives that are commonly said to 
be constant horsepower drives within a 
certain range of speeds. This creates a 
popular notion that there is such a con- 
stant horsepower drive. It would be 
more unbiased for all concerned to 
designate these drives as oversized, a8 
an investigation of frame sizes would 
reveal. 

The double differential transmission 
unit shown in Figs. 6 and 7 differs 
from that shown in Fig. 1 only in ar 
rangement of parts, the input and out 
put shafts are at a right angle to each 
other, and worm wheels having spider 
arms and worms are used in place of 
spur gear elements in the input geal 
train. This unit also has an arrange 
ment whereby an additional gear reduc: 
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tion can be introduced in the output gear 
train to obtain high or low torques. 
Compromise constant horsepower 
characteristics can be obtained by using 
an oversized constant torque drive in 
combination with a gear change box. 
The double differential transmission 
shown in Figs. 6 and 7 is of the revers- 
ing type. It can be rated at four horse- 
power, constant torque, constant duty. 
infinitely variable throughout the full 
range of plus or minus 350 r.p.m. By 
properly choosing the worm gear ratio. 
this transmission can be made non-re- 
versing having an eight horsepower 
rating with the same constant torque 
characteristics, but with a speed range 


from zero to 700 r.p.m. This non-revers- 
ing transmission used with a three horse- 
power motor, would be rated for an 
output of two horsepower with constant 
horsepower characteristics from 700 to 
43 r.p.m., and constant torque from 43 
to zero. By including in the construc- 
tion a four to one gear shift the constant 
horsepower characteristics can be ex- 
tended from 800 to 50 r.p.m. and con- 
stant torque from 50 to zero. 

By employing a second four to one 
gear shift outside of the transmission, 
the constant horsepower characteristics 
can be further extended from 800 to 
12.5 r.p.m. and torque from 
15.5 to zero. This type of compromise 


constant 





Fig. 6—Arrangement of 
parts in a double dif- 
ferential variable speed 
transmission unit in 
which input and output 
shafts are at a right 
angle to each other. 


Fig. 7 — Exterior view 
of transmission 
shown in Fig. 6. 
unit has a shift gear 
arrengement for ob- : 
taining either high or 

low torque. 


unit 


This 
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constant horsepower drive is entirely 
sufficient for the strictest practical ma- 
chine tool application. 

Wide range variable speed drives in 
general are not efficient drives. In ap- 
plications for which this type are suited, 
high efficiency is considered as a sec- 
ondary requirement. Engineers who 
specify variable speed devices, as a rule, 
buy torques, range of speeds, and flexi- 
bility. They do not buy efficiency. They 
want performance which saves time and 
labor. More money can be saved by 
using time and labor efficiently than by 
the efficient use of power. Furthermore, 
engineers rate dependable continuous 
performance higher than efficiency in 
the use of power. Dependability mini- 
mizes costs of maintenance and losses 
caused by These advan- 
tages are worth more than the eost of 
power that might be saved by using a 
more efficient but less dependable drive. 

\ single differential type transmission 
at a 24 to 1 speed reduction may have 
an operating efficiency as low as nine 
percent and yet, taking into considera- 
tion time and labor, de- 
pendability, and the comparable efh- 
ciency of other types of drives, may 
prove to be the most suitable drive for 
some particularly severe industrial ap- 
plications. 


shut-downs. 


savings in 


The inclusion of gear differentials in 
a machine imparts a characteristic con- 
sisting of a continuity of torque from 
full speed forward to zero, and in re- 
verse from zero to full speed, which to 
the knowledge of the author is unobtain- 
able otherwise. 







—~ 5 hp ~~ 5600 rpm 
Fr. 225 AC. motor 


4 hp. 350 rpm. 
continuous duty 
output shatt 
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NEW DESIGNS 


of Present and Postwar Products 


“wb? 


Advanced Mechanical Design Insures 
Performance and Safety in Constellation 


RIGINALLY DEVELOPED as a postwar airliner for 

5.000 mi. non-stop flights at high speed, the Lockheed 
Constellation is now on military duty as the C-69 transport 
capable of carrying 100 fully equipped paratroopers. or 60 
passengers with alternative sleeping accommodations for 
22 and berths for a relief crew of four. Performance and 
safety were obtained by progressive design study over a 
four-year period. The high-lift, low-drag wing. developed 
from the Lightning, an air-foil shaped fuselage and low-drag 
engine nacelles and cowlings all contribute to the ability of 


the plane to carry a 17-ton load. at high speed, at a ton-mile 
ost lower than that of a twin-engined transport. Re. 
tractable wing-flaps give three flying characteristics: fast 
cruising with flaps fully retracted; quick take-off with half. 
flaps; slow landing with full flaps. Top speed is over 325 
mi, per hr., landing speed is 80 mi. per hr. and 1,600 ft. 
are required for take-off at full load. Design features 
include tricycle, dual-wheeled landing gear with steerable 
nose wheel, dual-hydraulic brake system, hydraulic power 
boost on all controls, cabin pressurizing and air conditioning 
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VIEW A 


ENGINE MOUNTING AND EXHAUST SYSTEM 











i . ; ~ , 
Only 2714 min. are required for complete change of power tailpipes, two on each ring, deliver the gases to atmosphere. 


plant. All lines, ducts and connections from the engine are Short, slip-jointed tubes, with ballsocket ends, connect each 
érouped at the stainless steel fire wall, and fitted with quick cylinder to the collector ring. The front collector ring is 
disconnects. The nacelle is fixed to the airplane at the fire attached to the forward ring of the cowl-support structure 
wall with only 10 bolts, reached through flush-type access with expansion links. Similar links and brackets attach the 
lors. Exhaust gases are delivered from the front and rear rear collector ring to the engine mount structure. Engine 
‘ows of cylinders to corresponding collector rings. Four ection consists of cowl supports, engine and mount ring. 
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MAIN GEAR ASSEMBLY 








Trieyele alighting gear consists of two main gears lo- 
cated in the inboard nacelles, and a nose gear located in the 
forward part of the fuselage. A retractable tail bumper, in the 
rear of the fuselage, protects the fuselage structure in case 
of accidental “tail-down” landings. The hydraulic alighting 
gear is fully retractable. Mechanical safety locks secure 
the nose and main gears in both the extended and retracted 
positions. In retracted position, the gears are fully enclosed 
by mechanically-operated flush doors. The tail bumper, 
when retracted, fits flush with the fuselage surface. The 
hose gear is steerable by hydraulic pressure, and is con- 
trolled by rudder-pedal motion. However, the gear can be 
left free to caster by operating a valve at the flight station. 

Each main gear has a single oleo-pneumatic strut with an 
axle fastened directly to the strut piston. Dual wheels are 
mounted on the axle, which extends out on each side of the 
strut. Each wheel has two multiple-disc brake units. Torque 
arms keep the shock-strut piston and cylinder in alignment. 
The upper end of the shock strut fits into a fulcrum forg- 
ing; keys prevent turning between the two parts. Two side 
struts fasten the fulcrum forging to the strut. The fulcrum 
pivots on needle bearings mounted in brackets attached to 
the wing structure. A drag-strut assembly, consisting of an 
upper and lower strut, transfers part of the landing load to 
the wing structure, and also retracts the gear. 


When the gear is in the down position, a down-lock strut 
prevents the drag strut from folding. One end of 
the down-lock strut connects to the pivot connecting 
upper and lower drag struts, and the other end hooks over 
a lock shaft mounted on the wheel-well structure. A 
spring-loaded latch in the hook prevents disengagement. 
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When the airplane is on the ground, a “safety pin” is 
inserted in the latch-spring unit to 
retraction of the gear. 

The nose gear has a single oleo-pneumatic shock strut 
with a dual-wheel axle attached directly to the end of the 
shock-strut piston. A fulcrum fastened to the top of the 
shock-strut cylinder pivots on spherical bearings mounted 
on the fuselage structure. The shock strut is supported, 
when extended, by a folding drag strut which acts also as 
the retracting linkage. The top half of the drag strut is 
pivoted on the wheel-well structure. To retract the gear, a 
hydraulic cylinder rotates the upper drag strut. Rotation 
of the upper drag strut retracts the gear upward and rear- 
ward into the nose wheel well. A down lock prevents acci- 
dental retraction of the gear. An up lock holds the gear 
in the retracted position. 

The nose-wheel axle mounts two 33 in. smooth-contour 
tires and wheels, one on each side of the shock-strut piston. 
Torque arms connect the strut piston to a steering collar 
mounted on the lower end of the shock-strut cylinder. The 
collar, and therefore the shock-strut piston, can be rotated 
by two hydraulic steering cylinders mounted by a bracket 
to the shock-strut. Pressure for the steering cylinders is 
controlled at the flight station. When steering is not being 
used, the cylinders are used as shimmy dampers. When the 
wheels leave the ground and the shock-strut piston extends, 
a saddle shaped cam on the piston engages with a mating 
cam at the bottom of the shock-strut cylinder. This centers 
the shock-strut piston, thus ensuring that the wheels are 
straight forward when a landing is made. When retracted, 
the gear is inclosed by mechanically-actuated flush doors. 


prevent accidental 
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Flaps. of aluminum alloy with forged aluminum fittings. 
are of the high-lift Fowler type in which the flap motion is a 
combination of an outward movement to increase wing area. 
and a tilting movement to alter the airfoil section. The flap- 
operating linkage is arranged so that during the first half 
of the flap extension, the motion is largely outward, the flaps 
tilting only slightly. During the last half of the flap exten- 
sion, the rate of tilt increases so that at full extension the 
flaps tilt approximately 42 deg. Flaps are actuated by 













carriages that roll on tracks riveted to the wing ribs. A 
chain-and-cable drive connects the carriages to intermediate- 
gear-reducer units driven by a drive shaft extending through 
the wing center section into each inner wing. The shaft is 
driy by hydraulic motors through a main-gear-reducer 









unit. Hydraulic motors are controlled by a selector valve, 


1 is operated by a follow-up control unit. Flap posi- 
can be preselected by moving the control lever the 

ired amount. 

erating Mechanism. Each side of an individual flap 

pivoted at the top on the end of a carriage. The pivot point 

on the bottom of the flap is fastened to the flap attach- 


whic 
tlons 
requ 


2) 











ing link, the other end of which mounts a roller that 

roll in the lower track mounted on the rib. A_ short 

link attaches the roller-end of the long link to the carriage. 
~~ — The 


listance between upper and lower tracks determines the 
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angle of tilt of the flap. Idler rollers mounted on eccentric 
bushings provide adjustment to compensate for track wear 
and manufacturing tolerances. 

Carriages are driven through chains and cables by sprock- 
ets on the intermediate-drive units. Spring units, included 
in the chain-and-cable assembly, take up slack on the loose 
side of the chain to prevent jamming. The intermediate- 
drive units are bolted to the track ribs and to brackets on the 
wing rear beam. Drive shafts connect the high-speed shafts 
of the intermediate-drive units to the inner-wing drive units. 
Only one drive sprocket is used on each center-section inter- 
mediate-drive unit as only one set of tracks is used on each 
center-section track rib. The right-hand carriage for each 
center-section flap is driven by an integral shaft and 
sprocket extending from the low-speed end of the center- 
section intermediate drive unit. A bracket carries an 
idler sprocket and also a bearing for the sprocket end 
of the shaft. 

The drive shaft is connected by flexible couplings to 
the main-drive unit. An emergency-drive, hand operated, 
gear box is also connected in the drive shaft. Main drive unit 
is a three-to-one gear reducer driven by two hydraulic motors 
which are mounted on the gear housing. The low-speed shaft 
is double-ended and the drive shaft extends out from each end 
into the wings. 
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WING FLAP CONTROL MECHANISM. SCHEMATIC 
— 





Control anit consists of a selector valve operated by a 
follow-up mechanism. Three movable slides are mounted 
in the follow-up mechanism housing. The upper (valve- 
operating) slide contains a notch, which engages with the 
control-valve operating lever when the slide is centered. 
When the slide is moved in either direction from its center 
position, the notch rotates the valve-operating lever. The 
lower (screw-actuated) slide is riveted to a nut 
engages with a rotating screw. 


which 
The screw is driven by 
a shaft from the low-speed end of the left-center inter- 
mediate drive unit. Thus for every wing-flap position 
there is a corresponding position for the screw-actuated 
slide. The valve-operating slide and the screw-actuated 
slide are connected by cables. The cables are routed 
around pulleys mounted on the center (pulley-mounting) 
slide, so that when the lower slide moves in one direc- 
tion the upper slide moves in the opposite direction. The 
center slide is connected by a cable system to the flap- 


control lever on the control stand. If the flap-control 
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lever is moved to the partially-extended. position, the 
pulley-mounting slide moves to a corresponding position. 
Since the lower slide is held stationary by the drive screw. 
the upper (valve-operating) slide moves from the center 
position by the cables around the pulleys. Movement of 
the upper slide rotates the valve-operating lever to the 
“Extend” position. Fluids from the control valve then 
drives the hydraulic motors, extending the flaps through 
the drive shaft and gear-reducer system. As the flaps 
extend, the slide-actuating screw is rotated by the inter- 
mediate drive unit, causing the lower slide to move. Since 
the pulley-mounting slide is now stationary, movement 
of the lower slide causes the upper slide to move toward 
its center position. When the upper (valve-operating) slide 
reaches the center position, the notch in the slide returns 
control valve to neutral position. Fluid to hydraulic motors 
is shut off and thus any flap position can be selected. 

Further design details of the Constellation will be pre- 
sented in the April number. 
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Electronic Device Speeds X-Ray Spectometery 


hemes accuracy and flexibility in X-ray analysis are ac- 
‘e 


complished by the North American Philips X-ray Spec- 
tometer through the use of a combination of mechanical, 
electrical and electronic devices. The unit consists of an 
X-ray tube, a Geiger-Muller counter tube, a gear driven 
scanning arm with interlocked rotary motion, an electronic 
scaling and amplifying circuit, and a frequency meter. 
Classical diffraction technique employs film to record the 
location and intensity of the diffracted beam resulting from 


X-ray irradiation of crystalline and many non-crystalline 
substances. The classical technique requires exposures up 
to 1 or 2 hours in the average case and in some instances 10 
hours. Use of the Geiger-Muller tube allows concentration 
in individual characteristic lines and determines their pres- 
ence and values in a matter of minutes. More accurate dif- 
ferentiation of products, or phases of products, is obtained 
since resolution is exceedingly high. Radiation counts at a 
rate of 2300 to 3000 per sec. are possible. 
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Spectrometer quadrant permits accurate loca- 
tion of the diffraction lines by the use of a gear 
driven scanning arm, bearing the Geiger-Mulle1 
counter tube. The scanning arm is calibrated in 
degrees from 0 deg. to 90 deg. while a vernier 
gives readings to 0.01 deg. Through a central 
gear train the specimen holder is rotated at half 
the speed of the scanning arm and maintains the 
physical relationship requisite for the focusing 
condition. 

Counting circuits are easily accessible for 
maintenance and inspection. Chasses are mounted 
vertically, permitting access to the tubes in the 
internal area, while exposing wiring for con- 
venience of adjustment. 
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(perating Parts Accessible 
In Induction Heating Unit 


OPERATING PARTS are mounted in easily accessible sub-assemblies, rest- 
ing on tracks to facilitate removal in the 450.000 cycle 20 kw. Toccotron 
induction heater, manufactured by the Ohio Crankshaft Company. The 
machine is of welded construction. It is used for hardening. annealing, 
brazing, or heating for forming of small parts of ferrous or non-ferrous 
materials. The unit is equipped with automatic timers and controls and 
has two stations which can be operated independently of each other at 
the same or widely different frequencies Power tubes are shock 
mounted and cooled by o from two electric fans. 

Power contactor panel, located on the right rear side of the unit, is 
ilso shock mounted on viii insulated footings. This unit controls 
the heating cycle of the work. Power is introduced first to the controlled 
contactor located at the lower right which. when energized. allows the 


current to flow into the step-start contactor after a one-tenth second 
interval. 


164 


Quench 

Grid 

Hifi Meters 
riate 

—~ Tank 


» OuTToOnNS 


mm panes 


ars: 


ABE 8D 


Fes 





eo 


Vork pan 


“—— Water channel 


eg 


ES: 


Contro/l panel 
assembly 


Rectifier tube assembly 


Steal housing — welded construction 


Step start 
(Rear mount ) 


Controlled 
contactor 


Terminal board 


Propuct ENGINEERING — Marcu, 1945 





PRODUCT ENGINEERING EDITORIAL 





Research For National Defense 


OBOT BOMBS today are merely a preview of those to come. Another decade of development will 
make such bombs capable of uncannily controlled flights of thousands of miles. Using new types 
of explosives, their destructive power will devastate areas many times greater than covered by ou 


biggest block busters. 


Further development in airplanes stagger the imagination. Already our superfortresses are being 
dwarfed by dreadnaughts of the air that are maiy times bigger in size. bomb-load capacity, arma- 
ments and cruising range. Military secrecy is hiding current developments that will ring down the 
curtain on this war. if it lasts much longer. with a crescendo of destruction of such enormity that even 
the victors will tremble with fear. In view of this. it is futile to argue the pros and cons of partici- 
pation in world policing versus isolation. Looking into the immediate future, the choice is betwee 


internationalism and world destruction. 


Nations derive their right to police the world from their might to enforce their guarantees of 
peace and justice to all peoples. Only the strong can rule. This brings to mind a picture of great 
armadas on the seas and in the air, hugh armies constantly on the march and a tax burden that is oppres 


sive. Fortunately. such a vast scale of preparedness can be avoided without sacrifice of security. 


Through the scientific developments of instruments of war during peacetimes, a nation is able to 
achieve a position of great power with a minimum of men under arms. This was shockingly demon- 
strated when a few German divisions equipped with ultra-modern planes. guns and tanks. crushed 


France and most of western Europe in litthke more than a month. 


The present war is drawing to a close. When peace comes. the terrible price paid in lives because 
of the niggardly appropriations prior to 1939 for the scientific development of military equipment 
may soon be forgotten. Proposals for research expenditures will be met with a hue and cry over the 
dollars wasted in the hectic scramble. when the war began. to modernize our materiel. The fact that 
it is humanly impossible to perform in haste without making errors will be ignored. 


There are a few hopeful signs that we will not repeat the grevious errors of the twenties and thirties. 
Some of our congressmen are courageously laying the groundwork for a continuing research pro- 
gram for national defense after the war. The work of the committee headed by Charles E. Wilson 
when he was on the WPB, looking to a permanent organization to head up national defense research. 
is bearing fruit. 


What the final outcome will be. nobody knows. Will Aberdeen Proving Grounds. Wright 
Field, the Naval Aircraft Factory, and all our arsenals and military laboratories wither to their former 
state of neglect and ineffectiveness? Only the American people can answer that question. Because 
of the nature of the question. scientists and engineers have the responsibility of taking the leader- 


ship in convincing the American citizens that we must have a virile program of research for national 


defense. or perish. 
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Lower casing of fire control housing. As developed for assembly by brazing, the casing consists of stamp- 


ings, machined parts and forgings, all accurately located before brazing to insure a minimum of final 
machining. At left is shown the casing before assembly; center, the finished part; right, before brazing. 
The bushings and brackets are wound with a variable number of turns of fine copper wire, the number 
of turns depending upon the size and location of the bushing. The pan is then inverted and short lengths 
of a larger size copper wire are laid along the legs and on the upper edge of the small rectangular plate. 


The pan is then placed on a carbon sheet in the furnace in this position. 


Hydrogen Brazing Reduces Costs 


JOHN W. CRAIG, Chief Instrument Engineer 


LTHOUGH brazing as an assem- 
bly method offers advantages in 
reducing production time and 

cost, the process offers the engineer op- 
portunities to improve design by com- 
bining forgings, screw-machine parts 
and formed parts, and to join unlike 
steels. The Crosley Corporation, in de- 
veloping an improved design of fire con- 
trol instrument, applied pre-war experi- 
ence with copper hydrogen brazing to 
redesign of the lower casing of the unit 
in which many outlets and connections 
had to be located for the sake of com- 
pactness. Because of the complexity of 
the base, and the critical aluminum 
situation, the base was designed as a 
brazed assembly of formed, forged and 
machined parts. 

Certain design advantages are imme- 
diately apparent. ‘Because of the 
strength and resistance to impact and 
vibration the brazed assembly has bet- 
ter service life. This factor is important 
because of the combat conditions under 
which the instrument is used. Uni- 
formly tight joints, obtained by careful 
control of quantities and furnace con- 
ditions, insure that submersion will not 
affect instrument operation. Since there 
is practically no distortion of the part 
because of the absence of localized 
strains, the component parts of the 
assembly can be accurately located be- 
fore brazing. Final machining is thus 
reduced to a minimum. Also, brazing 
makes practical the bonding of light 
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Manufacturing Division, The Crosley Corporation 


steels to heavier gages, and the joining 
of unlike steels. In this design, con- 
siderable advantage is taken of this, 
since the supports are forged steel, bush- 
ings are screw-machined and the pan a 
stamping. 

Production costs are reduced because 
of the savings in time, material, weight 
and working space as compared with the 
previous cast aluminum design. High 
production rates are obtained inasmuch 
as many joints can be brazed at once, re- 
sulting in more production per operator. 
The extreme urgency for rapid manu- 
facture and delivery to the Navy makes 
this a vitally important factor. 

The casing consists of a stamped steel 
pan approximately 1] in. wide, 12 in. 
long, 3 in. deep, weighing 5 lb. and hav- 
ing 9 punched holes into which are 
pressed steel bushings of various sizes 
and shapes. These bushings are screw- 
machine parts, and are held so accu- 
rately to size and location that after 
they are staked in place and brazed no 
further machine work has to be done on 
them. This represents considerable sav- 
ing in manhours, as compared to other 
methods of fabrication and machining. 
It would be difficult and costly to do re- 
quired drilling, tapping and finishing 
operations on such an irregular shape 
as the casing would have to be if it were 
cast. 

Since final machining is held to a 
minimum the location of the punched 
holes is important. These are held to a 








location tolerance of +0.005 in. and a 
diameter tolerance of +0.022—0.000 in. 
The pressed bushings have a nominal 
diameter of 0.001 greater than the 
diameter of the corresponding hole and 
a tolerance of +0.000-0.002 in. on 
diameter. 

Four forged steel feet and _ three 
stamped brackets are located on the 
casing by spot welding. These are then 
copper hydrogen brazed in the complete 
assembly. The brackets are located 
prior to welding by extrusions in the 
inner surface of the pan which match 
with small holes in the brackets. The 


‘ brackets carry small bosses which are 


screw-machine parts, and which are 
brazed to the brackets at the same time 
the entire assembly is brazed. 

The metal pan into which the bush- 
ings are brazed is 0.093 thick cold-rolled 
steel. The bushings are made from 
1112 SAE steel and the forged feet 
from 1020 SAE steel. 

After brazing, the part is leak-tested 
by internal air pressure applied while 
the part is under water. Final machin- 
ing consists of reaming holes in the 
feet and machining off the surface of the 
three bosses on the brackets on the 
inside of the casing to a given dimension 
from the center lines of the holes in the 
feet. This machining only amounts to 
about 10 percent of the total machining 
time that would be required if this part 
were a casting rather than a copper 
hydrogen-brazed subassembly. 
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Formed Sheet Metal Parts 
Classified by Shape—I 


MARK P. MEINEL 
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Formed sheet metal parts, particularly of 
aluminum alloys, are classified by finished 
shapes in relation to the factors in design 
that should be considered for simplest pro- 
duction methods and to the many various 
production methods and machines that are 
in use. Singly curved parts and curved sec- 
tions, Types 1 and 2, are described in this 
article. Subsequent articles will discuss Types 
3 and 6. Merits and limitations of forming 
methods and machines used in producing 
each of the 23 classes of shapes will be pre- 


sented in a separate article. 


NEW system of classifying formed sheet metal 
parts based on the shape of the finished part 
has been developed as a convenient compilation 

of design data for use in designing parts that assure 
easy fabrication. Twenty-three classes of shapes in 
six basic types of parts were worked out primarily for 
sheet aluminum aircraft parts but are also applicable 
to sheet steel. Extensive work on the classification 
and on design and fabrication data was done by the 
National Research Committee under the direction 
of the War Metallurgy Committee. The bulk of the 
correlation and analysis work was done by Dr. George 
Sachs, Case School of Applied Science, who developed 
the present expanded classification through the 
realization that each shape possesses distinct fabri- 
cation problems and hence requires certain design 
rules in order to achieve optimum production of that 
shape. 

Each type and class of part has its individual char- 
acteristics which give it a distinct and unmistakable 
shape. The accompanying chart shows the breakdown 
and typical examples of the various shapes. 

The classification not only types the parts accord- 
ing to shape but also according to severity of forming, 
Type 1 being the simplest and Type 6 the most 
complex. Once the designer has become familiar with 
the characteristics of each type, it is often possible by 
a few slight changes to shift the part from a type that 
is difficult to form to one that is relatively easy to form. 


(continued on next page) 
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TYPE 1-—SINGLY 








CURVED PARTS 













DEFINITION: Parts made by simple straight bends only. 





CRITICAL DESIGN FACTORS FOR TYPE 1 











1. Standard minimum bend radius ness and temper. These values repre- 








for 24SO Alclad is approximately 2t sent a margin of safety that allows for 
but 34 t is possible when the edges of normal variation in quality of material. 
the blank are well polished. The 2. Springback is increased by three 
shaded areas in Fig. 1 give the range factors: Decreasing metal thickness, 
for 24SO and 24ST Alclad sheet now’ increasing metal thickness, increasing 
in general use. Table I gives values for bend radius and/or angle of bend. 





six aluminum alloys according to thick- However. radical deviations from an- 


as for increased strength of the part. If minor features « 
giving curvature in one direction. Blanks or patterns can be part, such as beads, joggles and lightening holes, are 
developed so that no trim is required after forming. adaptable to the use of 24ST or if excessive springback results 

Singly curved parts are almost always formed of 24S _ in forming difficulties, the part may be formed of 24S “as 
aluminum and increasingly often in the heat-treated or ST quenched” material, thus avoiding the distortion resulting 
condition in order to reduce the number of operations as well from heat-treatment. 


Class A—Straight flanged parts characterized by a flat 
web and flanges bent in the same or opposite directions. 





1ot 












PARTS 












ticipated values may exist when flange 
angles are less than 45 deg. Springback 
allowance for 90-deg. flanges in 0.032, 
0.040 and 0.051 gage materials is 2 
to 4 deg. for 24SO Alclad and 7 to 9 
deg. for 24ST Alclad. 

3. Minimum flange widths are de- 
pendent on the method of forming. 
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TYPICAL PARTS — TYPE 1-A 



















Fig. 1—The shaded areas give commonly used ranges of bend 
radii in forming 24SO and 24ST Alclad sheet. 








Table I—Bend Radii 











Smaller radii are practical for rolled sections. Larger radii should be used to facilitate deep drawing. When larger radii are used 
choose radii that are standard for heavier gages. Radii are measured to inside of bend. 















Aluminum Through 
Alloys 0.016 0.020 0.025 0.032 0.040 0.051 0.064 0.072 








0.081 0.091 0.102 0.125 0.156 0.187 
























+24SO Alclad 0.09 0.09 0.09 0.09 


0 0.09 0.12 0.16 
61SW 3/32 3/32 3/32 3/32 3/ 

0 

] 


3/32 1/8 3/32 




















24ST Alclad 0.09 0.09 0.09 0.09 
3/32 3/32 3/32 3/32 


12 0.16 0.22 0.25 
/8 5/32 7/32 1/4 























24SRT Alclad 0.09 0.09 0.09 0.12 0.16 0.19 0.25 0.31 
3/32 3/32 3/32 1/8 32. 3/16 «1/4 5/16 
380 0.09 0.09 0.09 0.09 0.09 0.09 0.12 0.12 
3/32 3/32 3/32 3/32 3/32 3/32 1/8 1/8 
88 1/2 H 0.09 0.09 0.09 0.09 0.09 0.09 0.12 0.16 
3/32 3/32 3/32 3/32 3/32 3/32 1/8 5/32 
































0.19 0.22 0.25 0.31 0.56 
3/16 7/32 1/4 5/16 7/16 9/16 


























0.31 0.38 0.44 0.62 0.88 1.12 
5/16 3/8 7/16 3=—5/8 7/8 11/8 














0.38 0.44 0.50 0.75 1.00 1.25 
3/8 7/16 1/2 3/4 1 11/4 








0.16 0.16 0.19 0.22 0.21 0.31 
5/32 5/32 3/16 7/32 5/16 5/16 


0.16 0.19 0.22 0.25 0.31 0.35 
9/32. 3/16 7/32 1/4 5/16 = 3/8 





tUse 24ST bend radii wherever practical 












Propuct ENGINEERING — MARCH. 














i | en! is 


bend 


1945 








Table Ii—Minimum Hydro Press Flange Widths, 
Low Alloy Carbon Steel, Annealed Corrosion-Resistant Steel, and 24ST Alclad 





Sheet Thickness—Inches 
0.051 0.064 0.072 

















0.016 





0.020 0.025 0.032 





0.040 








0.081 0.091 0.102 0.125 0.156 0.187 














‘ 0.34 “< 0.38 0.42 
0.12 0.37 0.39 0.41 0.45 0.48 
0.16 0.41 0.43 0.45 0.49 0.52 57 
. 22 0.47 0.49 0.51 0.55 0.5 
5 0) 








Table I11—Minimum Hydro Press Flange Widths, 1010 Steel and 24SO Alclad 











Bend 
Radius 


in. 


Sheet. Thickness—Inches 
0.016 0.020 0.025 0.032 0.040 0.051 0.064 0.072 0.081 0.091 0.102 0.125 0.156 0.187 
















.09 22 2 .20 2 0.36 
0.12 0.25” 0.27 0.28 0.31] 0.35 0.39 0.43 
0.16 0.29 0.3 0.32 0.35 0.39 0.43 0.47 0.51 
35 48 0.46 4 a 














Tables I] and III give design values 4. Flange end cuts should be at least forming with pressures of 1,000 to 
for several alloys. Shorter flanges can 60 deg. to the mold line to prevent a 1.200 lb. per sq. in. the maximum gage 
be produced by trimming or by a wiper detrimental buige at that point. is fs in. for 24SO Alclad. Maximum 


type form block in rubber forming. 5. Maximum gages. For rubber appears to be 14 in. for the power brake. 














Class B—Straight sections characterized by a long 
narrow shape having readily visualized mold lines. 








|. The standard minimum bend radii A parts apply. The flange width of tions where springback can be ignored 
are the same as for Class A except for spindle machine rolled sections has no if cross-sectional shape is simple. 
spindle machine rolled sections, which minimum limits. 4. When reshaping extrusions the 
can be bent to values in Table IV. 3. Springback values are the same as_ flange angle can be changed 27 deg. 
2. Minimum flange widths for Class for Class A except on roll-formed sec- in 24SO0, 6 deg. in 24ST. Fig. 2 shows 


























Table IV—Minimum Bend Radii 
on Spindle Machine Rolled 
Sections 








Material Gage Bend Radii 












24S0 Alclad | 0.012-0.188 1T 
24S0, As- 0.012-0.188 1T 
quenched 
24ST Alclad | 0.012-0.040 1.5T 
0.051-0.064 2T 
Over 0.064 3.98 
21SRT Alclad] 0.020—-0.040 2.ST 
0.051-0 .064 3T 
0.072-0.188 3.75T to 5T 
75ST 0.016-0 ..032 3T 
0.040-0 .072 3.5T 
0.081-0.102 4T to 5.5T 

























TYPICAL PARTS—- TYPE 1-B 
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closed 





Class C—Smoothly contoured parts characterized by flowing straight 
bends with no definite mold lines or breaks in the major contour. 


1. The use of 24ST or other heat- 
treated alloys is preferred to avoid 
distortion during heat-treatment. 


3. Minimum bends depend entirely 
on type of forming equipment: 1% in. 
radius on the Farnham rolls, 1 in. 





2. Springback is greater than the 
normal values because of the large radii 
of curvature common to these parts. 


_ Heel below 
surface 





4 


radius for stretch forming and 1% in. 
radius with caged rubber die in the 
power brake. 





‘Heel projects 





Fig. 2—The effect of bending on the 
heel of extruded flange angles. 


the effect of bending on the heel of the 


part. 

5. Maximum size of section. Spindle 
machine rolled shapes are limited to 
sections of 3 in. maximum projected 
height; that is, the horizontal projected 
dimension must not exceed 3 in. re- 
gardless of the orientation of the sec- 
tion in the machine. A developed flat 
width should not exceed 12 inches. 





TYPICAL PARTS — TYPE 1-C 











Crass A 
1. Rubber forming on -hydro-press 
. Die forming on mechanical 
press 
. Bending on power brake 





ACCEPTABLE FORMING METHODS FOR TYPE 1 


Crass B 
. Roll forming on multiple spin- 
dle machine or draw bench 
2. Bending on power brake 
. Rubber forming on hydro-press 


PARTS 

Ciass C 
. Bending on Farnham roll 
2. Stretch forming on Erco 
3. Bending on power brake 


press 








2—CURVED 


DEFINITION: Long narrow parts of almost any cross-sec- 
tional shape that are contoured in either one or two planes; 
extrusions are included. 

The principal material properties affecting the scope of the 
various processes are the permissible stretch and the degree 
of springback. The critical factor in the curving operation 
when accomplished by bending, is the stretch involved, the 


amount of shrink being a minor consideration since it is 


SECTIONS 


usually possible to provide the required support to prevent 
buckling under compression. Springback is greatest in such 
a curving operation because the non-uniform stresses create 
a considerable bending moment. The magnitude of the spring: 
back increases with sections of small height, except for parts 
formed by stretching, and with increases in contour radius 
and length of part. Springback also occurs under pure 
stretching when height of section exceeds 1 to 1% inches. 


CRITICAL DESIGN FACTORS FOR TYPE 2 PARTS 


Class A—Parts having symmetrical cross-section, readily vis- 
ualized mold lines and curved in either one or two planes. 





1. The elongation in the outer fibers 
of the curvature must not exceed the 


Table V—Limiting Elongations 


drop hammer or rubber press forming 
the stretch is approximately 12 pet 





limits of the material. A curved pre- 


: Material 
formed section can be stretched in one 


Elongation in 42 to 48-in. 


cent. It is possible to reduce the tensile 
strain set up during bending of a pre 





operation if the theoretical stretch does 
not exceed the values shown in Table 
V. When bending a preformed section 
to contour, the permissible stretch in 
the outer fibers appears to be close to 
20 percent for 24SO Alclad, while for 


52SO 
61SW 
24SO Alclad 
24ST Alclad 
75SO Alclad 
53SW 





formed section by designing the sectio! 
so that the neutral axis lies close ! 
the outer surface. 

2. Long thin-gage parts distort rea¢: 


ily during heat-treatment and_ should 


These values 
represent 
material with 
smooth edges. 
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be made of hard stock or non-heat 
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TYPICAL PARTS~— TYPE 2-A 








treatable material, if possible. 
3. Cross-sectional bends should con- 
form to or exceed minimum bend radii 


values given for Type 1-A parts. 
4. Parts should be contoured sym- 
metrically about their longitudinal axes 


whenever it is possible to do so. 


5. Cross-section should have open 








prevent 
in such 
s creale 
> spring: 
for parts 
r radius 
ler pure 
) inches. 


Class B—Parts having non-symmetrical cross section, read- 
ily visualized mold lines and curved in one or two planes 


1. Restrictions regarding minimum bend radii, flange 
angle and maximum elongation are same as for Type 2-A. 

2. Non-symmetrical sections distort readily when removed 
from the forming machine because the plane of bending 
does not coincide with the principal minor axis of the part. 
Sufficient material must usually be added for approximate 
symmetry of section in roll forming and wrap forming. 


3. Closed angles should be avoided for good production. 


angles for access for forming tools. 


Class C—Parts having a varied cross-section, symmetrical 
or non-symmetrical. 


1. The restrictions on maximum elongation, bend radii 
and flange angle are the same as for Type 2-A. 

2. Wherever possible it is advantageous that the cross- 
section be symmetrical. . 

3. Shrink in the convex areas of the part should not exceed 
14 to 20 percent for 52SO and 24SO Alclad. 

4. Any change in cross-sectional shape must be gradual 
if the part is to be stretch formed satisfactorily. 











TYPICAL PARTS — TYPE 2-B 

















ACCEPTABLE FORMING METHODS FOR TYPE 2 PARTS 


Note: Items 1 and 2 or 1 and 4. Die forming sheet in mechani- 


forming. 
12 per 
he te nsile 
of a pre 
he sectio! 
close ti 


tort read: 


id should 


non-heat: 


cH, 194 


Crass A 
. Stretch form from preformed 
section 


3 can be combined to produce 
very accurate parts or severely 5. 
contoured parts. 


eal or hydraulic press 
Forming sheet on drop hammer 


2. Bending preformed section on 
rolls 
3. Curving preformed section by 
wrap former or bar rolling 
method 
. Die forming on mechanical or 
hydraulic press 
. Forming on drop hammer 


stretching 


bar rolling 





L 


Crass B 


. Curving preformed section by 
. Curving preformed section by 


. Curving preformed section on 
wrap former or rolls 


Crass C 
. Forming on single or 
action die 
. Forming on drop hammer 
. Curving preformed section by 
stretching 
. Rubber forming of 
preformed section 


double 


sheet or 
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Permanent Magnet Mechanisms, 


The potential utility of permanent magnets in various mechanisms has been greatly increased 
in recent years by the development of higher and higher strength magnetic materials. These 
materials are, of course, best known to the electrical industry in which they were developed 
and to electrical engineers who have made most use of them. 
strong magnets in purely mechanical devices where electro-magnets are impractical or un- 
desirable. Many such uses have already been made, as shown by the accompanying mech- 


anisms and devices, most of which were developed by engineers in the employ of well-known 
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Undoubtedly there are many other ways of using permanent magnets. 
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TENSION DEVICES 
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Pat. No 
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CRANKCASE OIL DRAIN PLUG 
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Their Design and Uses 
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Research to Be Continued 


AN AGENCY to keep alive the Army and 
Navy programs of scientific research 
and development in the interim between 
the disbanding of the Office of Scien- 
tific Research and Development and the 
establishment by Congress of an inde- 
pendent federal agency to do OSRD’s 
work in peacetime, has been formed by 
the secretaries of War and Navy and 
the National Academy of Sciences. The 
interim agency will be known as the 
Research Board of National Security 
and is an outgrowth of the work done 
by an Army-Navy-Science Committee 
headed by Charles E. Wilson, president 
of General Electric. 

Dr. Frank B. Jewett, president of the 
Academy of Sciences, organized the in- 
terim group at the request of the serv- 
ices. Membership will include 20 
civilian scientists and 20 Army and 
Navy men. Executive committee of the 
new agency includes Dr. Karl Compton, 
president of the Massachusetts Insti- 
tute of Technology, chairman; Roger 
Adams, department of chemistry, Uni- 
versity of Illinois; A. H. Dochez, Colum- 
bia University College of Physicians and 
Surgeons; Brig.-Gen. W. A. Borden, 
director of the War Department’s new 
developments division; and Rear-Adm. 
J. A. Furer, Navy Department coordi- 
nator of research and development. 

In a joint staterhent announcing the 
new organization, War Secretary Henry 
L. Stimson and Navy Secretary James 
Forrestal declared, “This war empha- 
sizes three facts of supreme importance 
to national security: (1) Powerful new 
tactics of defense and offense are de- 
veloped around new weapons created by 
scientific and engineering research; (2) 
the competitive time element in de- 
veloping these weapons and tactics mav 
be decisive; (3) war is increasing by 
total war, in which the armed services 
must be supplemented by active par 
ticipation of every element of civilian 
population. 

“To insure continued preparedness 
along far-sighted technical lines. the 
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research scientists of the country must 
be called upon to continue in peacetime 
some substantial portion of those types 
of contribution to national security 
which they have made so effectively dur- 
ing the stress of present war.” 


Guns Located by Sound 


UnpiscLosep but important improve- 
ments in sound ranging equipment by 
which U. S. artillerymen locate enemy 
artillery positions have been made by 
the Army Signal Corps. Special micro- 
phones are set up some distance behind 
the front and are connected with a cen- 
tral sound-ranging system by wire lines. 
They pick up not only enemy gun 
sounds but also the sound of our own 
retaliatory shell bursts, transmitting the 
sound waves to the central system where 
the waves are photographically recorded 
by an oscillograph. Position of the 
enemy gun is calculated geometrically 
by differences in the times of arrival of 
the sound waves at the various micro- 
phones. 


Putting the Heat on Icing 


De-IcING SYSTEMS for aircraft which 
utilize exhaust gases have been de:- 
veloped by the National Advisory Com- 
mittee for Aeronautics so successfully 
that the Army Air Forces is specifying 
the new system for both combat and 
transport planes and the Navy plans to 
specify it for its transports. 

Designed as an integral part of the 
aircraft structure, the system passes ex- 
haust gases through heat exchangers of 
surprisingly high output which are 
located in engine nacelles. The units on 
one large type of aircraft deliver 1,700.- 
000 B.t.u. per hr. Hot air is conducted 
to wing and tail surfaces through pass- 
ages leading from the heat exchangers. 
Windshields are double glazed with 
circulation space between layers. NACA 
is investigating other methods of pre- 
venting engine icing than the standard 
practice of closing the cold-air intake 


and passing air warmed by waste engin 
heat through the carburetor. 
Anti-icing experiments are being car 
ried out at NACA’s Aircraft Engine Re- 
search Laboratory at Cleveland where, 
in a specially-constructed wind tunnel, 
a powerful refrigeration system and a 
battery of nozzles allow the reproduc- 
tion of all types of icing conditions. 


Air Control Speeds 
Bombing 


Pitots of B-17 Fortresses and B-29 
Superfortresses got a break with the 
development of a pneumatic device for 
opening and closing bomb-bay doors in 
much less time than has been required 
to date by electrically-operated systems. 
Engineered by Boeing for its two big 
bombers, the device snaps bomb-day 
doors open in 0.7 sec. and closes them in 
3 sec. The electrical device took 15 sec. 
to open a bomb bay and longer to close 
it. Opposing fighter planes used to 
await the opening of the doors, signify- 
ing that the plane was in its bombing 
run and could not change speed or 
course until the doors closed. At the 
opening, they would swarm in. Open- 
ing the the last possible 
before releasing the bombs 
often ruined the bombardier’s aim. 


doors at 
moment 


a Ne ’ . 
AAF Gives Credit 
NUMEROUS TECHNICAL ORGANIZATIONS 
share credit for the development of the 
Army Air Forces’ instrument-landing 
approach system disclosed recently by 


\AF 

The system uses three pieces of 
sround transmitter equipment and four 
f airborne receiving equipment. A 
localizer-transmitter is the primary 
zround unit, establishing a horizontal 
plane which guides aircraft directly over 
the center of the runway. A glide-path 
transmitter gives vertical guidance to an 
ipproaching plane. Marker-beacon sets, 
ised in groups of three, complete the 
ground equipment. One marker-beacon 
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is installed at the edge of the runway, 
another about two miles from the point 
of contact and a third about two and 
one-half miles further out. They flash a 
fan-shaped pattern of signals vertically. 

Airborne equipment consists of local- 
izer-receivers, glide-path _ receivers, 
marker-beacon receivers and a cross- 
pointed indicator, the first three receiv- 
ing signals flashed by their correspond- 
ing units of ground equipment. Glide- 
path and localizer signals are relayed to 
the pilot by deflections on the cross- 
pointed indicator, which the pilot fol- 
lows as he would a right-left radio com- 
pass. 

lhe instrument-approach system can 
be used in connection with a Sperry 
automatic pilot when a special receiver 
is available to transmit the signals to 
the auto-pilot. In this case, the pilot 





merely makes power adjustments and 
lowers flaps and landing gear. 

Sharing in the development of the 
system were the AAF, the Navy, the 
Army Signal Corps, the U. S. Bureau 
of Standards, the Radio Engineering 
Section of the Civil Aeronautics Ad- 
ministration and several airlines. 


Instruments Revealed 


THREE AIRCRAFT INSTRUMENTS recently 
removed from the secret list are the 
Sperry altitude gyro, the Sperry-M.L.T. 
detonation indicator and the Gyrosyn 
compass. The first gives the pilot a 
visual picture of the plane’s position in 
relation to the earth’s surface in all posi- 
tions in which the plane may be ma- 
neuvered. The detonation indicator 
makes possible gasoline savings of 10 
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to 15 percent in long-haul flights. The 
Gyrosyn is a directional gyro synchro- 
nized with the earth’s magnetic field. 


Precise Glass Produced 


QUANTITY PRODUCTION of glass which 
does not vary more than 0.0003 in. per 
in. of thickness has been achieved for 
the Army Air Forces by Pittsburgh 
Plate Glass Co. This tolerance is 
achieved by special polishing ma- 
chinery. The glass is used in B-29 
Superfortresses which make photo- 
graphic reconnaissance missions over 
Japan. Photographs taken through 
regular plate glass at high altitude 
showed distortion caused by refraction 
of light rays. Before perfection of the 
machinery now used, suitable 


could be made only in small lots. 
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Trailer Has Expandable Body 


INCREASED CARE for wounded American soldiers is possible 
with a new emergency mobile unit, designed jn accordance 
with Army specifications by the Expansible Vehicles Division 
of Hub Industries, Inc. Body can be widened by hydraulic 
or manual means for legal maximum width of 8 ft. for high- 
ways to a width of 14 ft.. 3 in. Special equipment includes a 
built-in tank and pump for water supply, a water heater, basin 
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with running water, regular operating-room overhead lights 
in addition to ordinary illumination, two operating tables, 
cots, racks for splints, and cabinets for medicines, blankets, 
pillows and other material. Possible peacetime uses include 
mobile machine shops, photographic and topographic labo- 
ratories, contractors offices and sleeping quarters, vocational 
schools. clinics, lunch rooms. libraries. 


and delivery trucks. 
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Unit Type Hospital Cars Developed for Army 


COMPLETELY EQUIPPED with kitchen, receiving room, quarters 
for nurse and doctor, and a baggage compartment, these 
new cars, designed by the Office of The Chief of 
Transportation, Office of the Surgeon General and 
the American Car and Foundry Co., can carry 36 wounded. 
The car, ten feet longer than the conventional hospital car, 
has a low-alloy, high-tensile steel frame and is equipped with 
an ice-activated air conditioning system and _ controlled 
heating. The floor arrangement, includes ten 3-tier beds in 
the ward compartment and two 3-tier beds for special patients, 


receiving room, kitchen with coal-burning range, ice refrig- 
erator, coffee.urn, steam table, sinks, working table overhead 
lockers, folding tables placed at receiving room partition with 
Dutch doors suitable for serving meals. Car arrangement 
also includes a service locker with service sink, washer steri- 
lizer. bed pan, and a toilet equipped with two wash stands, 
flushing hopper, mirror and exhaust fan, luggage locker 
with three shelves, two linen lockers, two clothes lockers, one 
electric locker. shower compartment and tub. Center beds 
can be dropped to give seating accommodations. 
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NEWS 


New Lightweight Slide Valve Design - 


Decreases Manufacturing Cost 


FEATURE OF THE HYDRAULIC SLIDE VALVE designed by Electrol, 
Inc. engineers is the machined Meehanite cast iron spacer which 
forms the valve seat and slide support. The Meehanite provides 
a smooth, self-lubricating bearing surface for the carburized and 
hardened steel slide. Spacer is fitted in the housing with three 
O-rings. Hence an aluminum body and steel slide can be used 
despite their differing coefficients of expansion. Another 
advantage of the design is that the slide and spacer can be 
matched for minimum clearance before final assembly, thus 
saving expansive, time-consuming honing and fitting operations, 
and insuring a minimum of leakage. Pressure drop is little more 
than one |b. at three gal. per min. flow. 
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Loose change gear 
with friction cone 


Sliding gear 


Ball bearing 


Speedometer 
gear drive 


\ End bushing 











Fig. 1—Main shaft in an automotive transmission gear set. Shaft is splined at right 
end to receive speedometer drive gear and an end bushing. Left end of shaft has long 
splines to carry sliding gear. Shaft is supported by a ball bearing and a roller bearing. 


Standard Involute Splines 


Promote Manufacturing Economies 


Buick 


CHARLES H. STANARD 


Productive Gear Engineer 


Motor Division, General Motors Corporation 


Advantages inherent in the involute form spline are compared with those of 


straight side splines on the basis of ease in manufacture, simplicity of inspec- 


tion, and satisfactory functional value. Methods of generating both forms 


with economy of tooling are reviewed to show the possibilities for cor- 


recting manufacturing variables and yet maintain accuracy of profiles. 
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members. this purpose, engineers 


double 


straight splines with parallel sides o1 


use pins, keys, keys, 


with angular sides and varying numbers 


of teeth, and splines of which the tooth 


profiles are involute curves. 


Each design requires in its manufac 


ture machines, tools, anc rages of pal 


ticular types. Some designs are difficult 
to produce on a manufacturing basis 
when accuracy in dimensions and con- 
centricity are demanded because of 
fixed requirements. 

The advantages in maintaining accu- 
tlar relation which result from 
the use of the 
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machining straight keys on shafts and 
keyways in the bore of mating members 
of sliding gear assemblies used in auto- 
notive design. 

In production practice both straight 
side and involute form splines are pro- 
luced by hobbing. A few exceptions 
ecause of limiting designs or interfer- 
ig diameters are shaped or milled 

ith rotary cutters. Internal splines 
ire broached unless prevented by lim- 
iting design. When broaches cannot be 
used the splines are produced by gear 
shapers. Broaches and hobs are ob- 
tained from several producers. The hobs 
are generally ground form single thread 
type. 

Because of the accuracy demanded, 
many splines must be reconditioned or 
corrected by grinding. Much of the 
trouble encountered is chargeable to 
light sections and hardening distortion. 
Shaving can be done on involute splines 
when the length of contact is sufficient, 
but many do not have enough tooth 
length to provide the necessary contact. 

Where possible, production depart- 
ments prefer to machine gears or splines 
ilter all heat-treating is finished, even 

ugh the hardness of the material 

sht be within a range which: presents 
slightly more than the ordinary diffi- 
ities encountered with tools. 

[he major problem in spline manu- 

ture is the lack of understanding of 
the principles of shape generation and 

cutter profiles necessary to produc: 
lesired shape of tooth. 

[he straight side spline is a form that 
; produced by a rack or hob which has 

ve sides and the curve of the rack 
is predicated upon a pitch point. The 
method of developing the profile of a 
basic rack required to cut a straight 
sided spline on a shaft is shown in Fig. 
2. (See “Spur Gears,” E. Buckingham. ) 
A hob of this type will produce a cor- 
rect width of tooth and a straight side 
only when engaged with the work at 
this given pitch point. If any change 
occurs in the size of the developed 
spline because of heat-treatment or 
tress relieving, it is impossible to cor- 
rect this condition with the hob. 

(he curve sides do not allow the hob 
to be set into the cut, since a straight 
ide spline can be produced only at the 
detinite pitch point from which the hob 
was generated, Any variation from this 
1 will destroy the parallelness of 
plines. The checking of a curve 
d hob tooth for accuracy is a com- 
il impossibility. Therefore, to cor- 
lor size or shape it is necessary to 
the spline teeth. Even after grind- 
vecause of the resulting geometric 
rn it is rare to have two teeth of 

parts in contact. - 
‘rnal straight side splines must be 


ed with a broach or single-edge 
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shaper tool. Shaper cutters which are 
conical in form can only be correct for 
a given diameter or pitch. After shaper 
cutters are ground back they can no 
longer produce the given form of spline 
tooth, 

To obtain concentricity of mating 
members, straight side splines are lo- 
cated upon the root diameter of the 
male member and the inside or minor 
diameter of the fitting by grinding both 
members. This introduces two errors in 
relation to the spline teeth, because it 
is impossible to relocate for grinding 
upon the points of location from which 
the splines were first developed. In 
thousands of spline sets personally in- 
spected, it has been rare to find more 
than one tooth in contact after grinding. 

In general, designers and producers 
of splines have seemingly missed the 
point that the major diameter produced 
with a broach is more nearly concen- 
tric with the spline teeth than any sur- 
face otherwise produced, and that the 
cylindrical grinding of the major diam- 
eter of the male member will be more 
accurate than root grinding. 

\ frequent source of trouble, which 
originates in design and is borne by 


production, is the practice of carrying 
spline teeth out under thin sections 
such as hubs. If the section is thin the 
broach will spring the section outwards, 
and after the broach has passed through 
the section will return to its original 
shape. This action produces a taper 
spline. Again, if the member is hard- 
ened this thin section will always close 
in diameter, thus producing a taper 
hole. Under load, spline teeth which 
have the slightest taper exert a tre- 
mendous wedging 
movement. 


force toward end 

Involute form external splines and 
broaches for cutting internal splines 
are produced with a straight-side rack 
or hob. The principle employed in the 
generation of the involute form is that 
the normal to the rack profile will al- 
ways be tangent to a base circle of a 
given diameter when moved in relation 
to this diameter. This principle makes 
it possible to produce a straight side 
hob tooth of a given angle which can 
be checked readily for accuracy and 
multiple hobs checked for uniformity. 

Teeth having involute profiles can be 
cut on any selected base circle by means 


of cutters having basic inclined straight 


Fig. 2—Development of a basic curve side rack 


for cutting straight side splines in a shaft. 
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Fig. 3—Full size profiles of involute spline teeth of several diametral pitches to show comparative dimensions. 
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(C) Minor Diameter Fit 








Fig. 4—Types of fit or methods of fitting spline members together. 


teeth of any desired angle of pressure or 
obliquity. The thickness of tooth gen- 
erated, measured on any rack is a 
function of the radial distance that the 
cutter enters the outside diameter of 
the blank being cut. 

In generating the spline, the straight- 
side hob can be positioned as desired 
within the tooth space, thereby per- 
mitting the sizing of the tooth to suit 
any relation with the mating member 
without changing the profile. One hob 
of a given circular or diametral pitch 
and angularity of sides can produce in 
that pitch any size of spline from 6 
teeth up by increments of one. An in- 
volute spline because of its angle of 
pressure is stronger than a straight 
spline of corresponding size. In Fig. 3 
are shown some full size profiles of in- 
volute spline teeth. 

There are three types of fit or meth- 
ods of fitting spline members together. 
On the major diameter of the spline, 
Fig. 4(A), where fit is controlled by 
varying the major diameter of the ex- 
ternally splined member. 2. On the sides 
of the teeth, Fig. 4(B), where fit is con- 
trolled by varying the tooth thickness. 
3. On the minor diameter, Fig. (4C), 
where fit is controlled by varying the 
minor diameter of the internally splined 
member. 

The three methods are each divided 
into three classes, for sliding, for lo- 
cating, and for press applications. Slid- 
ing fits must have clearance at all 
points. The location fit must be close 
at one point, it is used for such parts 
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as gears or cams which are carried di- 
rectly on the driving shaft and must 
run true. The press fit must involve an 
interference at only one point, it is 
used in end connections where parts 
must be tight against any movement, 
either radial or axial, such as is re- 
quired in large universal joints. 

The involute spline has been labeled 
mistakenly as a side bearing spline and 
seemingly its entire use is predicated 
on this feature. This was not intended. 
A little study will show that the in- 
volute spline functions best as a side 
bearing spline in a part that moves 
laterally under load. For location and 
tight coupling, the involute spline func- 
tions best as a top bearing spline. The 
reason for this is easily seen. When 
moving endwise under load the spline 
acts as a gear; the load is transferred 
at the point of force from tooth to 
tooth uniformly and a uniform position 
is maintained between the shaft and 
mating member. 

For locating or tight coupling where 
runout must be held to a minimun, it 
must be remembered that both errors 
of tooth form and spacing in each 
member cannot be balanced, therefore, 
the splines will locate upon three teeth 
with the position varying as a three- 
legged stool on a cobblestone floor. 
But since the surfaces of the major 
diameter in the fitting are nearly cir- 
cular when produced by a broach or 
shaper cutter, and also since the sur- 
faces of the major diameter of the 
shaft, when ground using the same cen- 


ters on which the splines were gener- 
ated, are circular and concentric with 
the base circles of the tooth profiles, 
the areas of contact on the major diam- 
eters when the parts are assembled will 
be greater than the areas of contact on 
the tooth sides, so that a fixed tight 
coupling location is provided regard- 
less of the position of the spline teeth 
in the assembly. 

In the manufacture of fittings having 
splined holes from which the fitting is 
located for machining, to attempt to 
locate the sides of splines upon tapered 
spline arbors is poor practice. This 
tends to deform the teeth by the arbor 
thus introducing another error. The 
use of major diameters for location in 
machining and hardening is better prac- 
tice, 

In the production of involute splines, 
the hob can be set into the work at 
varying depths thereby changing the 
thickness of the spline tooth without 
changing its contour perceptibly. This 
is advantageous in sizing the male mem- 
ber to obtain the type of fit desired, 
so that with one size of broach for the 
female member a press fit or a sliding 
fit with any amount of looseness can be 
produced. Also corrections can be made 
in the male member to compensate 
any changes in dimensions of the fe 
male members caused by manufacturing 
errors or hardening change. 

A point of considerable importance 
is the distribution of load. particularly 
where the load is reversed. Experience 
gained from the inspection of parts by 
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light rays projected through an assem- 
bly of male and female members hav- 
ing straight splines shows that usually 
ne spline carries the initial load. Occa- 
sionally, two splines are shown to be 

contact. Regardless of the number 
f splines used, complete initial contact 

three spline keys are seldom ob- 
served. Inspection for signs of wear on 
parts that have been in service bear out 
the original findings. 

Inspection by light rays of thousands 
of involute splines has shown that at 
least three keys are in the initial con- 
tact, and in the majority of assemblies 
there are more than three. Inspection 
after use shows an improved distribu- 
tion of wear and consequent long life. 

In regard to inspection of involute 
splines, it has been the author’s experi- 
ence that the methods used for gears are 
most successful. If involute and spac- 
ing checkers are available, the tooth 
curve and spacing can be determined 
easily. For sizing, the roll, pin or ball 
measure is most accurate. 

It must be recognized that generated 
involute spline profiles can be readily 
corrected to agree with broached spline 
profiles by simply hooking or raking 
the cutting face of the hob. 

Another instructive method of inspec- 
tion is by light projection. By construct- 
ing charts from the formula for the in- 
volute, using coordinates, it is possible 
to get 100 times magnification so that 
tooth, contour and size can be seen at 


a glance and spacing easily found. Also, 
the projection of light through an 
assembly of internal and_ external 
splines discloses the amount of initial 
contact. As a basis for finding and 
correcting unsatisfactory conditions, 
light projection methods are cheaper, 
faster and more satisfactory than any 
other method, 

The adoption of a 30 deg. pressure 
angle for the involute form of spline 
was based upon several factors. A large 
pressufe angle was necessary to keep 
the base circle diameter of the male 
member equal to, or less than, its root 
diameter to avoid undercutting with the 
tip of the hob when the number of 
teeth is small. Furthermore, by having 
the base circle of the involute fall in- 
side the bottom of the tooth space the 
most sensitive portion of the involute 
tooth profile is avoided and greater ac- 
curacy is obtained. The life of the hob 
is also increased. 

With a pressure angle of 30 deg. an 
effective radial component of the ap- 
plied load is present which tends to cen- 
ter the shaft and mating member, thus 
distributing the load uniformly to the 
splines, 

- Gears with splined holes when used 
as sliding members in transmission 
units must be fitted to the spline shaft 
with sufficient freedom to permit mov- 
ing the gears axially when they are not 
transmitting a torque. But when under 
load the gears should not slip or slide 


out of mesh. The amount of cam lock- 
ing effect in the splined joint as it 
transmits torque is dependent upon the 
difference between the pressure angle 
of the spline involute and the pressure 
angle of the gear tooth involute. The 
greater the difference between these 
two angles, the greater is the cam 
locking effect. With a 30 deg. pressure 
angle for the spline tooth, an angle 
greater than that of any tooth form 
likely to be used for a gear, a large 
force is produced which holds the gear 
tightly in position on the spline shaft 
regardless of the particular pressure 
angle of any standard gear tooth in- 
volute. 

In engineering calculations, the sine 
and cosine of 30 deg. are numbers that 
can be conveniently used in determin- 
ing the tangential and radial compo- 
nents of the load acting along the line 
of pressure on spline teeth. 

Explosive or bursting radial forces 
that would be produced in existing de- 
signs of female fittings by different 
pressure angles were studied. With a 
30 deg. pressure angle for the spline 
involute, the length and thickness of 
sections in the hubs of these fittings 
were found to be strong enough to re- 
sist the explosive forces with safety, 
therefore, considerable redesign of fit- 
tings was not necessary in adopting a 
30 deg. standard. . 

Flexural bending in a splined mem- 
ber is often an important factor in a 
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Fig. 5 (Left)—Spline shaft and gears used in a drive for a tank. Fig 6 (Right)— 
Component of shear force and its direction of action on an involute spline tooth. 
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sliding action, where radial clearance 
between internal and external members 
is small. The deflection value or sec- 
tion modulus of a splined shaft of a 
given outside diameter increases as the 
number of splines increases. Also, the 
deflection value of a shaft in a gear set 
is of fundamental importance as affect- 
ing the tooth contact in mating gears. 

Too little thought has been given to 
the length of splines necessary for gen- 
eral use. It is apparent that the spline 
lengths are generally the results of 
practice and correction for wear re- 
sulting from inaccuracy of spacing and 
driving faces. For an involute spline 
which drives by virtue of interference 
as in press fits, it is only necessary to 
have a length of spline such that the 
shear strength of spline teeth equals 
the shear strength of the shaft. This 
calls for a very short spline as can be 
seen by solving the following formulas. 

Q torsional moment, in. Ib. 

‘| = pitch radius in 

= radius of involute base circle, in. 

d dia. at root of teeth, in. 

7 = thickness of tooth at root, in 
= pressure angle, deg. 
= number of splines in shaft. 


S = allowable unit shear stress, lb. per 
sq. in. 

P force acting on splines along line of 
pressure angle, Ib 

L length of spline, in 


Forsional strength of shaft at root di- 
umeter of splines is : 








Torque on splines is 
Q = Pr 


= P r; COS © 
¢ 
Pee (3) 


r; COS 


Hh 


Shear stress at root of spline teeth is 


s = P cos @ (4) 


TLN 


substituting value of P from Equation 


— Q cos } 
: "1 COS @ TLN 
Q . 
= —— (5 
r TL N 
or 
Q=SnTLN (6 


Then equating Equations (1) and (6). 
length of spline necessary is: 
r da a 
bern TN 7 
In spline applications, generally the 
fit is loose rather than press. In such 
applications an added length of tooth 
is required to resist Brinelling, abra- 
sion or finking of the contacting sur- 
faces of the teeth, but for involute gears 
positioned and functioning on involute 
splines of equal hardness, a length of 
spline equal in length to the gear tooth 
will have an area of contact equal to or 
greater than the gear tooth area. 
For those designers without involute 
spline experience who are suddenly 
confronted with the problem of assur- 


ing and maintaining various angular 


relations between two concentric mem- 


bers of a power train. there has been 
tables of side bearing in- 
volute. splines by the American Stand- 
ards their Standard 
B 5.15. Further standardization of in- 
volute splines for automotive parts, ma- 


prepared 


Association. see 


chine tools and general use is being 
sponsored by the American Gear Man- 
ufacturers Association. the American 
Society of Mechanical Engineers. the 
National Machine Tool Builders Asso 
ciation. and the Society of Automotive 
Engineers. 

The advantages gained in automotive 
from the use of multiple 
toothed involute splines leads the au- 
thor to believe that the users of ma- 
chine tools would be benefited by the 
machine tool industry adopting the use 
of involute splines in the higher tooth 
ranges, particularly where sliding under 
load takes place between members or 
where the load is applied for a period 
of time in one position of the members 
and then in a slightly different position. 
On machine tools, of various types em- 
ploying straight-sided spline drives that 
have been loaded at a fixed position 


practice 


during a production period, it is diffi- 
cult to maintain the same accuracy if 
work at a 
lapping the old loaded position because 
of the Brinelling or indenting of the 
shaft spline at the loaded 
While with involute splines on automo- 
tive parts, this Brinelling has 


changed to position over 


position 


neve! 


been apparent. 





LIGHT can rotate matter, according to 
Prof. Felix Ehrenhaft, internationally 
known physicist. Before a recent meet- 
ing of the American Physical Society 
at Columbia University, Professor 
Ehrenhaft displayed photographs ob- 
tained in studies of the action of a beam 
of light on small particles to prove his 
point. The photogtaphs also revealed 
that a beam of light travels like a cork- 
screw. either 
clockwise. 


clockwise or 
Professor 


counter- 
Ehrenhaft inter- 
preted his observations as further corro- 
borative experimental evidence for his 
hypothesis that magnetism is not a force 
that has direction but no motion, but 
that it flows in currents like electricity. 
Earlier experiments have shown, Pro- 
fessor Ehrenhaft said, that particles of 
matter of microscopic size and smaller 
may Carry simultaneously an-electric as 
well as a magnetic charge. A magnet- 
ically charged body. he said, rotates 
around the 
an electrically 


electric while 


charged body rotates 


current, 
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Studies of Light Indicate That It Can 


around the magnetic current. On the 
other hand, he reported, in an electric 
or magnetic field a body carrying both 


charges describes. under the influence: 


of gravity in a resistant medium, a helix 
or spiral. 

The beam of light, about 0.01 or 0.02 
cm. in diameter, was projected vertically 
in a square glass cell closed at both 
ends. Particles of the size of one or 
more wavelengths of light, introduced 
and allowed to fall into the beam, were 
observed in falling to produce distinct 
spirals with regularly. spaced turns. 
When the optical conditions were 
changed the spiral paths often appeared 
as ellipses. 

Recent experiments have further re- 
vealed. Professor Ehrenhaft said, that 
by superimposing an external magnetic 
field he had succeeded “in raising or 
lowering particles in the vertical light 
beam.” 

“It was determined by observation 
and measurement,” Professor Ehrenhaft 





Move 


Matter 


reported, “that particles of a wave- 
length of light move in the beam often 
5 to 10 times a second in circular paths, 
the radius being 100 to 200 times 
larger than the radius of the particle. 

“Thus we see light can exert a force 
on a small particle comparable to the 
force of gravity. If this particle has 
three degrees of freedom to its move- 
ment, a circular movement, in addition 
to the fall due to gravity, results in a 
right or left-handed helical path. 

“Clearly we here have to deal with an 
entirely new phenomenon—the circular 
movement of matter caused by light. It 
reveals that just as matter rotates light 
so light rotates matter. 

“It follows that we have to add to the 
electrodynamic equations not only the 
term for the magnetic current, but must 
broaden these equations in such a way 
that they include the new principle of 
magneto-electrodynamic momentum— 
expressing that radiation exerts pulling, 
pushing and shearing forces.” 





Propuct ENGINEERING — Marcu, 1915 


















ave- 
ften 
ths, 
mes 
cle. 
yrce 
the 
has 
ove- 
tion 
in a 


h an 
ular 
It 


ight 


» the 

the 
nust 
way 
e of 


915 









Noise and Its Elimination 
By Corrective Design and Control 


WILLIAM A. KEETCH 


Product Engineer, Lord Manufacturing Company 


Characteristics and evaluation of noise with an outline of preventive and corrective 


measures that are effective in reducing perceptible sound at the source and in damping 


the transmission and reflection of escaping sound. Properties of materials for shielding 


panels and the transmissibility factor for 








XCESSIVE © or 


objectionable 


sound can cause mental and 
muscular fatigue, nervousness, 


lack of concentration, carelessness, and 
other attendant ills. Regardless of the 
occupation of a person, whether typing, 
flying, reading, or running a drill press, 
the effects of noise prevent the best per- 
formance of the job. Lost time. poor 
danger to 


‘ | 
WOrTK and 


personnel and 


pment may result from continued 


exposure to disagreeable sound. To 


oid these economic losses engineers 
i] > s - 

al soundproofing and_ eliminating 

sources of noise from many engines. 


mechanical and electrical de- 


? 
lOlLoOrs 


Vibration and sound are practically 


identical. Both consist of oscillating 
otions. usually of a periodic nature. 
When such motion exists in a solid, it 
s called vibration. When it occurs in 


openings in 





a gas such as air, it becomes, within the 
limits of the ear, audible sound. 

All sound is not noise. Orchestral mu- 
sic from the radio at dinner time may 
be considered pleasant. Certain sounds 
are associated with and indicative of 
the proper performance of machines. 
But the same radio program if it inter- 
rups sleep at 2:00 a.m., becomes noise. 
Likewise, the squeal of a dry bearing 
or the chatter of a cutting tool is ob- 
jectionable, therefore. it is noise. The 
quality of the sound may be defined 
primarily by its effect on a person. 

Another characteristic of 
pitch or 


sound is 
Middle “C” on 
the piano scale has a frequency of 256 


cycles per scc. 


frequency. 
The frequency range 
of the piano is approximately 30 to 
5,900 cycles per sec. This is the fre- 
quency range that is most pleasing to 
the ear. For a person with good hearing 
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Fig. 1—Loudness contours which show the relation between appar- 


ent loudness and pitch for various 
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levels. 
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inclosures are 


discussed. 









the audible range is from 25 to more 
than 10,000 cycles per sec. Noise is 
generally a heterogenous sound com- 
posed of several pitches and harmonics 
of basic pitches in a discordant com- 
bination. 

The loudness of sound is a function 
of the amplitude or power of the vibra- 
tion. Loudness is measured in a unit 
called the decibel (db). Zero decibels, 
or the threshhold of hearing, has been 
established as 10° watts per sq. cm. of 
at a frequency of 1.000 cycles 
per sec.; that is, for a barely perceptible 


power 


sound of 1.000 cycles per sec., the 
amount of energy impinging on the ear 
drum at any instant is 10°” watts. For 
10 db. this energy level is 10°” watts 
per sq. cm.; for 20 db. the energy level 
is 10 
Electronic devices 


watts per sq. cm.; and so on. 
for accurate sound 
measurement are usually calibrated to 
read directly in decibels. It is of inter- 
est. for comparative purposes, to note 
a few loudness levels; the specific 
sources are measured at a distance of 
two feet: 


Sounds in vicinity of db 
County road 28 
Quiet office 50 
Machine shop 90 
Normal speech 50 
Typewriter (not noiseless) 70 
Punch press 110 
Pneumatic hammer 130 





\ difference in pitch between one 
sound and another of equal power in- 
troduces an apparent difference in 
loudness as received by the human ear. 
A measured loudness of 10 db. at a fre- 
quency -of 85 cycles per sec. will sound 
to the ear as loud as 50 db. at 1,000 
cycles per sec., or as loud as 35 db. 
at 10,000 cycles per sec. The curves in 
Fig. 1 give this relationship. The ap- 
parent loudness at 1,000 cycles per sec. 
is used as the basis for these curves. 

Because of the logarithmic relation- 
ship between the power needed to pro- 
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Fig. 2—Mack-Lanova engine generator set installed on plate form 


duce a sound loud- 
are re- 
quired to effect moderate changes in 
loudness. Assuming an office noise level 
of 70 db., 10° watts per sq. cm., is to be 
reduced to 50 db., 10 watts 
cm., it is apparent that the power must 
be reduced 99 percent. The intensity or 
loudness 


and its resultant 


ness, large changes in power 


per sq. 


only 28% 


drops 2 percent, 
namely from 70 db. to 50 db. The con- 
verse also is true. Starting from a gen 
eral noise level of 50 db.. it 
to add 
50 db. to raise the general 
room level to 60 db., to raise it to 70 


would be 
necessary nine machines, each 


generating 


db. ninety-nine machines would be re 
quired. 

The ear will recognize comparatively 
small loudness. <A 


tion of is noticeable: 


changes in reduc- 
2 db. 
db. is a definite 
A reduction of 10 


improvement, and a 


a reduction 


of 5 Improvement. 


marked 

change of 25 db. 

made suddenly is like “On and Off.” 
Because of the 


db. shows 


omplexity of pitches 


usually present in a noise, must 


some of the 
that 


care 
be exercised in 
“Cures.” It 


using 


sometimes happens 


if the loudest component of a noise is 
suppressed, a different pitch combina- 
tion remains which is more objection- 
able than the original total noise. The 
reduction of sound and noise usually 
involves the application of several pro- 
cedures. R 

First. and most obvious, is the reduc- 
tion or elimination of the source. Much 
has been done in this direction in the 
past few years and the returns for the 
efforts expended have been good. Ac- 
curate balancing of moving parts, both 
and dynamically, is 


statically im por- 


tant in preventing vibration. Proper 
lubrication that maintains a film of oil 
at all times provides.a slight cushion 
and discontinuity between parts. 
Often in materials will re- 


For example, a 


a change 


duce the noise. gear 
train composed of one fibre and one 
steel gear are less noisy than two steel 
Plastics, 


offer interesting possibilities for reduc- 


sears running together. too, 


tion of Rubber bushings substi- 


tuted for 


noise, 


oscillatory joints eliminate 
sound and wear at those points and pro- 


vide excellent discontinuity. 


iy 
| RODUCI 


bonded rubber mountings. 


Manufacturing tolerances 
tightened. 


indirect 


can be 
although this affords mostly 
gain 
the 
amplitudes. 


sound vibrations 


part. 


since 


have for most very small 
For example. a sound of 
80 db. magnitude at 1,000 cycles per 
sec. has an amplitude of only three 
ten-millionths of an inch. Therefore, 
a change from 0.003 to 0.002 in. toler- 
ance still leaves plenty of 


a vibration. 


room fol such 
tolerance o! 
this amount may help by aiding in 


A change in 


film or 
eliminating a low frequency 
rattle. 


maintenance of an vil 


1 
pounce 


Design changes are ovcasionally 
using a different p 
a different linkage. 


namic dampers are sometimes empl 


essary such as 


of gearing o1 
to absorb which might 
One 


gears presents a typical prob 


energy 


applic ato 


wise be ome noise. 


metallic 


lem and a simple solution. A 


which rings under impact may 


quieted by snapping a steel ring 


eroove machined into the rim. 


ring grips the rim tightly and abs 


most of the vibrational energy by 
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pe 
ostly 
tions 
small 
id of 
; per 
three 
»fore, 
toler- 
such 


pact as the gear tries to vibrate. Lan- 
chester friction-type dampers are an- 
ther example of dynamic absorbers. 


Practical and economic considera- 
tions impose definite limitations on the 
extent to which it is advisable to pro- 
ceed in eliminating a noise af its source. 
Accordingly, the problem arises of 
preventing the sound that is not elimi- 
nated at the source from reaching the 
observer's ear in objectionable volume. 
Perhaps the simplest way to accomplish 
this would be to move the source and the 
observer farther apart, since the inten- 
sity of airborne sound varies inversely 
as the square of the distance from the 
source. But this method is seldom 
practical. Devices for reflecting or ab- 
sorbing the sound, or a combination 
of both, are usually employed. 

The velocity of sound transmission 
through several common materials is 
approximately 


Glass .18,000 ft. per sec, 
Steel 17,000 ft. per sec. 


Wood 10,000 ft. per sec. 
Water .... 4,500 ft. per sec. 
Cork ,osee She It. Per S6c. 
Air 1,080 ft. per sec. 
Rubber , 175 ft. per sec. 


A sound vibration that passes from 
a material having a high conductance 
rate to one which has a lower conduc- 
tance rate is partially checked, as by 
a dam. In direct proportion to the 
conductance rates for steel and for 
rubber, only one percent of the sound 
traveling through a steel part would 
pass into an adjoining rubber part; 
99 percent would be stopped at the 
joining surface and be dissipated by 
interference or be reflected back into 
the steel. 

Damping, or hysteresis loss, within 
the medium is important also, in that 
it governs the magnitude of the sound 





which remains after passing through 
the piece. Rubber is high in damping 
value. In the materials cited in the 
preceding list only cork and some woods 
have greater damping coefficients than 
that possessed by rubber. 

Mountings for vibration control are 
of many types, they include steel or 
rubber springs, and felt, cork or fiber 
pads. The purpose of these mountings 
is to tune the vibrating system so that 
the inertia of the vibrating mass will 
absorb most of the energy of vibration. 
With sound vibrations, because of their 
high frequency and extremely small am- 
plitudes, this tuning effect is less ap- 
parent. The stopping or reflective power 
becomes the important factor. 

The introduction of rubber, in any 
form, into a piece of apparatus can 
reduce effectively telegraphed sound, 
that is, sound transferred through solid 
conductors. Thus, rubber mountings, 
introduced to control vibration, almost 
automatically render excellent sound 
isolation. Some standard mounting in- 
stallations which contribute greatly to 
the reduction of noise are engine and 
motor suspensions, machinery mount- 
ings, flexible couplings, bearing mounts, 
and flexible joints. Fig. 2 shows a 
Mack-Lanova’ engine-generator unit 
which is suspended on plate form rub- 
ber springs. Rubber gaskets, seals, 
shims and grommets have few of the 
properties of true mountings, yet they 
can often be employed between compo- 
nent parts of a machine to provide ef- 
fective sound dams. 

Devices for obtaining discontinuity 
should be placed as near to the source 
of the sound as possible. Such an ar- 
rangement will keep at a minimum the 
diaphragm area of the vibrating part 
which transfers the vibration to the 
surrounding air, and thus reduce the 
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resulting 


loudness of the 


power Oo! 
sound. This is usually the reason for 
mounting machinery within its cabinet 
rather than. or perhaps in addition to, 
mounting the entire cabinet. The cabi- 
net with its large sounding board area 
is thus isolated from telegraphed vibra- 
tion, whereas pronounced amplification 
might otherwise occur. 

Keeping the area of the vibrating 
part at a minimum may have a further 
advantage, especially where low pitch 
sounds are present. To allow complete 
transmission of sound to the air, the 
dimensions of the vibrating part must 
be equal to or greater than, the wave 
length of the sound. On the other 
hand if dimensions of the part can be 
kept smaller than the wave lengths, 
interference of the sound waves will 
occur within the part and thus cancel 
some of the energy. Approximate wave 
lengths in air for several pitches or 
frequencies are 


Frequency, Wave length, 


cycles per sec. ft. 
100 11.0 

500 2.2 

1,000 1] 
10,000 0.11 


Assuming that all practical means 
have been employed to eliminate the 
noise source and to stop telegraphed 
sound, what further means can _ be 
taken to lessen the transfer of sound 
through the air to the ear? 

First, the source of the noise can be 
inclosed. Care must be taken that no 
panel of the inclosure is at or near 
resonance with the noise or is connected 
directly to the source. to assure that 
amplification of the sound cannot occur. 
Openings in covers must be much less 
than nine percent of the total area if 
the covers are to be effective. Fig. 3 
shows the transmissibility factor for in- 
closure apertures. If the covers are 
large, sound absorbent materials can 
be used to line the inside faces. Large 
areas are needed for this method to be 
effective. Materials for this purpose 
should embrace properties not vulner- 
able to environmental conditions such 
as oil around a machinery installation. 
When a piece of equipment must dissi- 
pate its own heat, any heat insulating 
quality in a confining, sound-deadening 
material is, of course, a liability. More- 
over, the shedding of loose particles 
cannot be tolerated. 

Inclosures can be coated with pitch- 
like materials, which add considerable 
mass and damping and thus deaden the 
panel. Large, smooth, flat 
should be avoided. These considera- 
tions apply equally well to the inclos- 
ures where the observer is inclosed and 
the noise kept outside. An automobile 
body or the cabin of an airplane are 
typical examples. 


surtaces 


Essential openings in an inclosure, 
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occasionally, can be combined with 
acoustic filters so as to reduce the 
escaping noise. This procedure is often 
used in the duct work of air condition- 
ing systems or in the exhaust lines of 
internal combustion engines. Such fil- 
ters. or mufflers, have little resistance 
to airflow. yet provide many chambers 
and baffles which trap and dissipate 
sound energy by both reflection and ab- 
sorption. Acoustic filters can be tuned 
quite accurately to eliminate, or to pass, 
only a desired range of pitch of sound. 

One more method of reducing the 
sound level remains. namely, the use of 
acoustical absorption. This method 
does not reduce the power of a noise 
generated within, or escaping into, a 
It does prevent the sound level 
from building up because of reflection 
or echo. By covering a wall with sound 
absorbing material, the noise striking 


room. 








the wall can be largely dissipated so 
that it will not rebound to reinforce the 
next wave. 

Many sound absorbing materials are 
available. Tiles, wallboards, and batts 
of paper, cork, fiber, rock wool or 
spun glass, all provide porous surfaces 
in which sound is trapped. Draperies, 
rugs, and upholstery do their part. 
Persons and clothing have high ab- 
sorptive coefficients, as evidenced by the 
difference between the echo of an empty 
and that of a full auditorium. In the 
use of this method to lower the sound 
level of a room, the law of diminishing 
returns acts strongly. If covering only 
half the available surface with absorb- 
ing material will reduce the level by 8 
db., then covering all the area will result 
in only about a 10 db. reduction. It is 
impossible, of course, to lower the gen- 


eral room level below that of the source. 





Fig. 4 (Above )—Suspension 


assembly that employs rubber 


bonded to metal to isolate vibration of radial engines. Fig. 5 


(Below )—Typical shapes and forms of bonded rubber mountings. 
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A reduction of 6 to 10 db. by the use 
of absorbent material is considered 
good. 

Most sound problems are fairly 
straightforward and can be solved by 
the application of the foregoing ideas. 
Occasionally, and especially in architec- 
tural acoustics, simple aural analysis is 
insufficient. Since sound is a vibration, 
it will lend itself to mathematical an- 
alysis. Also, almost the same electronic 
devices can be used as might be em- 
ployed in a true vibration investiga- 
tion. Pickups, microphones, the oscillo- 
graph and accessory equipment. al] 
can be used for detailed study and an- 
alysis. 

To summarize the preventive and cor- 
rective measures here presented, an ex- 
amination of the modern automobile 
will suffice. While all of the steps taken 
were not based upon noise reduction 
as the prime objectives, this result is 
no less important. Accuracy and bal- 
ance of moving parts has reached a per- 
fection that was not dreamed of a few 
vears ago. Proper care has been given 
to lubrication and to materials. Dynami 
dampers have been installed where fea 
sible thus eliminating considerable 
noise at the source. The engine has been 
mounted on rubber. Tires check the 


ransmission of road noises. Body and 


structural sections have been separated 
'y breaker strips of rubber or fiber, 
msequently telegraphed sound has 
been reduced to a minimum. Stream 
lining of exterior surfaces has lowered 
the amount of sound generated by aero 
dynamic buffeting. 

The passenger compartment is en 
tirely closed. All openings for controls, 
wiring and plumbing are sealed with 
rubber boots or grommets so that air- 
borne sound is practically eliminated 
\ll the panels of the body are coated 
with a pitchy substance for deadening 
Engine exhaust noise is led through a 
muffler and then out the rear, away 
from the passenger compartment. Up 
holstery and floor matting cover most 
of the available interior surface and 
thus minimize the echoing of any re 
maining noise. In cars traveling 60 
mi. per hr., with the windows closed, 
the sound level has been reduced from 
about 150 db. under the hood to only 
70 db. within the body. Thus, by a 
combination of methods, a vast im- 
provement in sound reduction has bee! 
realized. 

Noise and its elimination have on! 
recently begun to receive the attention 
they deserve. Knowledge gained in t! 
development of military equipment, « 
pecially aircraft, plus increased con- 
centration of research should provide 
us with marked improvement in th 
treatment of this “Headache” in ou! 
Postwar World. 





— Marcu, 1945 
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Dormant Inventions Utilized 


Through Employee Patent Plan 


WILLIAM K. RIEBER 


A successful and equitable plan for utilizing employee inventive talent 


and compensating inventors, which has proved valuable to a small 


PURRED by the need for new im- 
proved products after the war 
there has been a great awaken- 
ing to the fact that the inventive talent 
to be found in nearly every organization 
can be used in developing new product 
ideas. The large number of plant em- 
ployees who own patents “on designs 
lat are not being manufactured is indi- 
cative of the possible mutual benefits 
be derived from the establishment of 
1 clear-cut equitable company policy 
t would encourage employees to offer 
r product ideas and inventions to 
r company. 


+ 


\lany worthwhile product ideas and 
ntions are developed by the tech- 
il workers in industrial plants, most 
them by men in the engineering de- 
partment. Generally the inventions are 
ely related to the products manu- 
factured by the employer or have to do 
with manufacturing processes that are 
ised in the plant. Employees are gen- 
rally fully aware of the fact that un- 
less they have some agreement with the 
employer on patent rights they are 
likely to lose by divulging their ideas. 
For this reason many valuable ideas are 
lost. the employee preferring not to 
take a chance that he might be robbed 
this invention. 
because of all of the complications 
~ociated with patents, such as licens- 
ins. cross-licensing, trading of patents 
by large corporations. and other con- 
ditions, individual inventors rarely go 
so far as to develop ideas. Usually if 
the idea is developed and a patent ob- 
tained. no active steps are taken to 
de\elop the real value of the patent, and 
it remains a frozen asset. 
his situation is recognized through- 
ou! industry and is one of the fundamen- 
tal reasons for the present trend toward 
estiblishment of “Patent Plans,” the 
purpose of which is both to stimulate 
de\elopment of inventions and inventive 
s by employees and to encourage 
owners of dormant patents to submit 
thm to their employers. 
‘bviously any plan for submission of 


s 
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manufacturing company in developing postwar products, is presented. 


employees’ patents or unpatented ideas 
to a company must be consistent with 
the general principles of patent law. 
The accompanying plan, which is now 
in operation in a small company, com- 
plies with all legal requirements and 
accomplishes the primary purpose. 
namely, to encourage employees to sub- 
mit inventions and patents that might 
form the basis for postwar products. 
The plan has the following principal 
objectives: 

1. It must protect the company’s in- 
vestment in improvements in manufac- 
Inven- 
tions that are conceived and developed 
by employees during working hours 
with the employer’s tools and equip- 
ment rightly belong. at least in part. 
to the employer. The courts have gen- 
erally held that under these circumstan- 
ces there exists at least a “shop-right.” 
that is. a non-exclusive royalty-free li- 
cense to the company to make, use and 
sometimes sell the invention. Moreover, 
when an engineer or technician is spe- 
cifically hired to improve the techniques 
and articles manufactured by his em- 
ployer, there is a tendency for the 
courts to consider inventions by this 
person as belonging solely to the com- 
pany as part of the consideration for 
his wages. 

Volumes have been written on this 
subject, and it has been impossible to 
define the exact line where equity de- 
mands that a patent belongs to an indi- 
vidual rather than to the company for 
which he works. It is sufficient to state, 
however, that any patent plan is only 
as equitable as the administrative heads 
of the organization. 

2. The plan must protect employees. 
An employee, particularly an engineer 
working for a salary, feels generally 
that any inventing he may do is beyond 
the duties required of him and for 
which his salary is recompense. There 
is a certain justice in this view. Non- 
technical workers feel even more 
strongly on the subject. Many stories, 
usually apocryphal, are circulated by 


turing techniques and products. 








individuals who declare that “moneyed 
interests” have stolen their valuable and 
revolutionary idea because it would re- 
move their greatest source of profit. 
While there may be a germ of truth 
in some of these stories, the fact is that 
industry rarely suppresses such novel 
The desire of the public to buy 
new products is such that there is prac- 


ideas. 


tically always more profit to be gained 
in selling a new idea. even though it 
means abandoning considerable invest- 
ment in manufacturing processes. than 
there is in suppressing the novel idea 
to create a market for an old one. Fur- 
thermore, the patent laws of this country 
so thoroughly protect the individual that 
no one of ordinary means and educa- 
tion should have his inventions stolen 
from him if he exercises even the sim- 
plest efforts to protect his rights. 

3. The plan must relieve the em- 
ployee of the necessary expenses in ob- 
taining patent protection for his inven- 
tion, and must further relieve him of 
the necessity of hiring his own patent 
attorney, or attempting to deal directly 
with the patent office. It will, of course, 
be necessary for the company to retain 
the services of a competent patent at- 
torney. The expenses incurred in ob- 
taining a patent, while usually small in 
relation to the ultimate value received, 
are often too great to be borne by an 
individual. The advancing of such ex- 
penses by his company is a large part 
of the consideration for which the com- 
pany receives rights under any patents 
that may result. 

The importance of a patent attorney 
to a small manufacturing concern is not 
to be under-rated. It is estimated that 
the largest proportion of really valu- 
able inventions comes from persons en- 
gaged in manufacturing, and to fail to 
take advantage of such possibilities in 
a small plant is to overlook possible 
assets much greater than any others 
held by the company. A committee of 
engineers should be formed for investi- 
gating new ideas and inventions. A 
patent attorney is an almost indispens- 
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able member of such a committee. tions. Many novel ideas, in spite of the 
opposition of patent law, become trade 
secrets, and many inventions are never 
disclosed because no immediate need 
for them is apparent at the time of their 
conception. To make a plan workable, 
employees must be given some know- 
suppression of useful knowledge and ledge of what constitutes invention, 
what types of ideas are patentable, and 
should have some working knowledge 


4. The plan must benefit the public. 
Since one of the basic principles in the 
theory of patent law is that the public 
shall profit by patented inventions, this 
should be considered in any plan. In 
other words, it should strive to prevent 


should promote manufacturing techni- 
ques that reduce consumer costs. 

5. Finally, the plan should encourage 
invention and the patenting of inven- 


of patent laws. 


The following plan was adopted by 


EMPLOYEE PATENT PLAN 


a small company because it seemed to 
come nearest to meeting the above re 
quirements. A mimeographed copy of 
this plan, together with the accompany- 
ing agreement, is given to each new em- 
ployee regardless of the department or 
the capacity in which he works. All 
employees are asked to sign the agree- 
ment, and the fact that no one of many 
hundreds of employees has refused 
leads one to believe that it is a fairly 
equitable plan. 








“Preamble: The purpose of this patent plan is three-fold: First, 
to stimulate the development of new ideas pertaining to the Com- 
pany’s business and products; Second, to provide an equitable 
method of compensating the employees for developing these new 
ideas; and Third, to provide machinery which will expedite the 
handling of such ideas. 

“Because new developments vary widely in value and patenta- 
bility a successful patent plan must be extremely flexible and of 
necessity leave considerable to the discretion of the Patent Com- 
mittee. Since a large part of our work is experimental in nature, 
practically all employees will from time to time come in contact 
with confidential projects and the various problems and suggested 
solutions relating thereto. Consequently, it is essential that we 
have a settled patent policy which will permit the free inter- 
change of information and ideas among employees, and insure that 
all employee ideas reach the proper persons and are given careful 
consideration. 

“It is believed that the following plan meets the above-stated 
conditions and will eliminate the confusion which has heretofore 
existed concerning patent matters. However, suggestions for im- 
proving the plan are welcome and will be adopted whenever 
possible, since it is the desire of the Company to ultimately have 
the best and most equitable patent plan in the industry. 


THE PLAN: 


I. DiscLosuRE AND SuBMISSION: Since the dates when an invention 
is conceived and reduced to practice are very important in secur- 
ing patent protection thereon, it is essential that a written descrip- 
tion and sketches of the invention be made by the inventor as 
soon as possible. Both sketches and description should preferably 
be on letter size vellum paper to facilitate making prints there- 
from. The disclosure should be signed and dated by the inventor, 
witnessed by two of his fellow employees, and then submitted to 
his department head who will sign and date the disclosure and 
immediately forward it with his comments on its value and novelty 
to the Patent Department. This procedure should be followed even 
though the idea has already been embodied in complete engineering 
drawings or working models. However, in such cases, the patent 
disclosure should include references to such drawings or models 
and give the dates when they were made. 


Il. Tue Parent Department. Upon receipt of the written dis- 
closure, the Patent Department will docket the idea and start a 
file thereon under the name of the employee who has submitted 
the idea. The merit and patentability of the idea will then be 
investigated and reported to the Patent Committee, and in some 
cases additional experimental work will be recommended. Employ- 
ees are free to contact the Patent Department at any time with 
regard to their inventions, but it is urged that the procedure of 
Paragraph I above be followed in submitting inventions, since 
the Patent Department will in most cases refer the matter to the 
appropriate department head for his comments and suggestions. 


Ill. Tue Patent Committers. The Patent Committee includes 
representatives from various departments of the Company and 
will meet periodically to consider new ideas and awards therefor. 
When the Patent Department has completed its investigation 
concerning the merit and patentability of an idea, it will submit 
a complete report thereon to the Committee with its recommenda- 
tions. The Committee will consider the idea and decide whether 
or not the Company will elect to acquire the invention, or release 
it to the employee. The decision of the Committee will be com- 
municated to the employee as promptly as reasonably possible. 
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IV. Awarps. In the event that the Company elects to acquire the 
invention and patent the same, the Company will at its own 
expense have a patent application and an assignment thereof to 
the Company prepared and submitted to the employee for his 
signature. Upon the execution of said papers by the employee, 
he will receive an award of $50.00. If and when a United States 
patent issues on said invention, the matter will be reviewed by 
the Patent Committee who will make an additional award to the 
employee, depending upon the proven value of the invention and 
the scope of the patent protection obtained thereon. This award 
shall in no event be less than $150.00 and may be as high as 
$1,500.00, within the discretion of the Patent Committee. Where 
an invention is the joint invention of several employees, the Com- 
pany may, in its discretion, divide the award among the several 
joint inventors, although in the case of extremely meritorious inven 
tions, the Committee may make the full award to each of the joint 
inventors. 


V. Reveases. In those cases where the Company does not elect t 
acquire an employee’s invention, it will upon request release the 
same to the employee, retaining only a non-exclusive license therein 
even though the invention is developed as the result of a specific 
project assigned to the employee. The stated policy of the Com- 
pany is liberal with respect to the granting of releases since it is 
not the desire of the Company to prevent an employee from exploit- 
ing an invention on the outside which the Company decides not to 
acquire. 


VI. THe Patent Contract. To implement the plan, the Company 
will sign a contract with each of the employees whereby in con- 
sideration of the employee’s agreement to disclose and assign to 
to the Company all inventions pertaining to the Company’s busi- 
ness, products, and projects, said inventor will be eligible for 
awards in accordance with the foregoing provisions. 


VII. Prior Inventions. The Company of course makes no claim 
to any ideas developed by employees prior to entering the employ 
of the Company, but it will be glad to consider any such ideas 
which any employee wishes to submit to it. Likewise, the Com- 
pany will be glad to consider any inventions made by employees 
which fall outside the scope of the Company contract. Such 
inventions may be submitted directly to the Patent Department 
with a memorandum stating when the invention was conceived. 
what steps have been taken to patent it, and what commercial 
exploitation has been done, together with a statement of the type 
of deal the employee wishes to make thereon. This data will be 
submitted to the Patent Committee for consideration, and the 
employee will be notified of the Committee’s decision as promptly 
as possible. 


VIII. Score or tHe Pian. While this plan is designed primarily 
for those employees, who because of their training and duties 
are most likely to make new developments, it is recognized that 
many men in subordinate positions who are conversant with the 
methods and products of the Company will likewise make inven- 
tions pertaining to the Company business, and consequently, this 
plan extends to all employees other than those in purely business 
or administrative positions not connected with design or prod 
tion. 


IX. Cuances. As heretofore stated, it is contemplated that chan 
in the foregoing may become necessary, and it should. theref 
be understood that the Company reserves the right to modi! 
or amend at any time the procedure outlined herein. 


Se 
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EMPLOYER ._PATENT AGREEMENT 


This agreement made this ——— day of —-——-~——-, 19—,, between 
John Doe Manufacturing Co., hereinafter referred to as the “Com- 
pany,” and — . an employee of John Doe Manufacturing 
Co., hereinafter referred to as the “Employee;” 











Witnesseth that: 





In consideration of the employment of the Employee by the Com- 
vany and of the covenants hereinafter set forth, it is hereby agreed 
is follows: 







. Tue EmpLtoyee AGREEs: 









(a) To disclose promptly in writing, to such person and in such 
manner as the Company may from time to time designate, all 
nventions, improvements, and developments conceived or made by 
Employee while in the Company’s employ and for three months 
thereafter, relating to or useful in the business, products, or proj- 
ects of the Company; and to assign and convey to the Company 
upon request, the complete right, title, and interest in and to all 
such inventions, improvements, and developments conceived or 
made by Employee during said period. 










(b) Upon request, to do all lawful acts, including the execution 
of papers and the giving of testimony, that may be necessary or 
helpful in obtaining, sustaining, reissuing, and renewing United 
States Letters Patent and Foreign Letters Patent on all of said 
inventions, improvements and developments, and for perfecting and 
maintaining the Company’s title thereto; and to otherwise cooper- 
ate with the Company in any controversy or legal proceedings 
relating to said inventions, improvements or developments, or to 
patent applications or patents thereon. 
















(c) To regard and preserve as confidential all information 
obtained by him pertaining to the Company’s business and prod- 
ucts, whether patented or unpatented, and not to publish or dis- 
close to others during the term of his employment or thereafter. 
such confidential information obtained by him while in the employ 
of the Company. 













2. THE ComMpANy AGREES: 





(a) To consider and investigate at its own expense the merit 
and patentability of all inventions, improvements, and develop- 
ments submitted to it by the Employee to determine whether or 
not it elects to acquire the same, and to notify the Employee of 
its decision as promptly as reasonably possible after completion 
‘{ said investigation. In the event the Company does not elect to 
acquire any such invention, improvement, or development, it will, 
ipon request, release the same in writing to the Employee, reserv- 
















ing only a non-exclusive, royalty-free license to make, use ana 
sell the subject matter thereof. 


(b) To pay to the Employee on each invention which the Com- 
pany elects to acquire, and patent, an award of $50.00 upon the 
execution by the Employee of application papers for United States 
Letters Patent on said invention and the formal assignment thereof 
to the Company. 


(c) To pay to the Employee upon the issuance of United States 
Letters Patent upon said invention an additional award dependent 
upon the proven value of said invention and the scope of the pat- 
ent obtained thereon, the amount of such award being solely within 
the discretion of the Company, but in no event less than $150.00. 


3. Ir Is MutruaLLy AGREED: 


(a) That in the case of joint inventions made by two or more 
employees of the Company, the awards made for said invention, 
may, at the Company’s election, be divided equally among the 
several joint inventors. 


(b) That the Company makes no claim to any inventions made 
by the Employee prior to entering the employ of the Company 
or outside the scope of this agreement, and specifically waives all 
claim to the inventions listed below upon Employee’s warranty that 
they were completed by him prior to entering the Company’s 
employ. 


In Witness Whereof, the parties hereto have executed this Agree- 
ment in duplicate the day and year first above written. 


John Doe Manufacturing Co. 


by 


Party of the First Part 


I Hereby represent and warrant that the following inventions were 
completed by me prior to entering the employ of John Doe Manu- 
facturing Co. 


Note: If no inventions are to be excepted, write “none”. 


I mployee 









This plan will, of course, have to be 
varied in detail according to the size 
and nature of the organization employ- 
ing it. 

In addition to the above agreements 
made in writing, it is the policy of this 
particular Patent Committee to grant 

enever possible a continuing royalty 
to the inventor. This continuing roy- 
‘ity, however small, constitutes a great 
ncentive to workers of an inventive turn 
' mind, since there is always the feel- 

on the part of such an individual 
it he can some day retire on his roy- 
es. This affluence is. of course, 


t 


rirely achieved, but the feeling none- 
t 


‘less contributes considerably to the 
ice of mind and stability of the em- 
vee, ; 

In many instances the Patent Com- 
ttee has a patent search made on an 





invention without subsequently acquir- 
ing the rights to the invention. Under 
these circumstances the results of the 
search are turned over to the employee 
submitting the invention for his own use 
in developing his idea further if he so 
desires. While the company releases 
all inventions that it does not acquire, 
it should be noted that a non-exclusive 
license, or “shop right.” is retained in 
the plan even though it is provided for 
by law. 

In addition to the patent plan, the 
company has a suggestion plan that is 
similar to plans used by many small 
firms, in which suggestions of a non- 
patentable nature are rewarded in a 
direct ratio to the resultant money saved 
by the company. 

Wherever rewards or bonuses are of- 
fered for inventions a danger exists that 
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many workers will waste company time 
trying to qualify for such rewards or 
bonuses and will, in addition, clutter 
the files with much useless material: 
The accompanying plan seeks to cir- 
cumvent this situation by providing for 
immediate release to the employee of 
inventions. that are not acquired. A 
good committee can quickly cull the ill- 
contrived from the valuable ideas, and 
a few rejections are usually sufficient to 
discourage the most ardent “brain- 
storm artist.” 

The patent plan is felt to be com- 
paratively liberal, and this feeling is 
buoyed up by the fact that the com- 
pany has been able to build a relatively 
voluminous and sound file of inventions, 
which constitutes an asset either in their 
direct use, or when used for obtaining 
cross-licenses with other companies. 
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Performance of O-Ring Packings 
In Rotary Seals for 3,000 lb. Pressures 


RICHARD L. HAYMAN 


Hydraulics Group Engineer, Lockheed Aircraft Corporation 


The use and testing of O-ring packings with leather backing rings in recipro- 
cating equipment operating at 3,000 lb. per sq. in. pressure was described 
in January Product Engineering. This article discusses the adaptation of 


O-ring packings to rotary seals subjected to 3,000 lb. per sq. in. pressures. 


HE most frequent application of 
large rotary seals in aircraft hy- 
draulics is on swing joints, a term 
applied to subjected to 


line joints 


rotary action. These are generally used 
in lieu of a high-pressure hose, since 
high-pressure hose is still in the de 
velopment stage. High-pressure hose is 
normally specified only to those applica- 
tions in swing coiled 


which joints o1 


tubing cannot be used. 
O-ring 
largest di 


>.000 


In developing and 


testing 
seals for swing joints, the 


ameter swing joint required in a 








x 


lb. per sq. in. application was selected 


as the critical member since the clear- 
ance between the parts subject to rela- 
tive motion was at a maximum, and the 
degree of motion was also at maximum. 

Two test joints were constructed to 
the same dimensions as the actual air- 
plane parts except that the male pin 
outside diameter was made to the mirti- 
mum _ tolerance while the 
diameter was 
e maximum tolerance dimen- 
This produced the worst cleat 
condition tor 


dimension, 


female housing inside 


made to tl 
sion. 


ine extrusion and also 


for subsequent wear of the packing 

When leather backing rings 
used, the leather absorbed all the wear. 
It is interesting to note from the wear 
on the leather ring that relative motion 
existed between the leather ring and the 
side of the gland. The and 
leather ring evidently turn as a unit 
the shaft. This means that rel 
also 
and the 
Lack of appreciable wear on the 


wert 


O-ring 


with 


tive motion exists between the 


Q-ring bottom of tl 


t 


at this point verifies the fact 


majority of O-ring wear is du 


























Fig. 1—Fixture for testing joints is designed to rotate joints 


through the desired angular travel 
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while 
pressure during the motion from 0 to 3,000 Ib. per sq. in. so as 


to reproduce pressure curve of cylinder to which joint is attached. 





TEST JOINT 


[O-ring 
7 Leather 
a 


N+ backing 
TING 
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ACTUAL AIRPLANE JOINT 





a 





raising hydraulic 


ee 
PRODUCT 


Fig. 2—Test housings were made in three sections 
to permit easy variation in gland design and possible 
test work on other type packings. 


The actual 


plane joint housings are made in a single pie 
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trusion plus friction rather than to under the stated test conditions. Re- 
moval of the packings revealed that the 
inner O-ring had received practically 
the outer O-ring, 
although worn, was in much better con- 
dition than the single O-ring at the end 
of half as many cycles. 


friction alone. It also emphasizes the 
necessity for a smooth finish in a pack- 
ing recess> no wear while 
The fact that O-rings alone with- 
stood 20,000 cycles of operation with 
no leakage is undoubtedly caused by 
the comparatively small angular mo- The limitations 
tion plus the lack of high-frequency, 
large-amplitude pressure pulsations. 
Tests were also conducted on a 
small valve shaft 1% in. diameter with a 
single O-ring seal. In these tests the 
angular motion was 90 deg. (four times 
that of the swing joint), and the pres- 
sure was pulsated from 0 to 3.000 Ib. 
per sq. in. approximately thirty times 
per minute at a rate of pressure in- 
crease of about 200,000 lb. per sq. in. 
per second. Several tests were run on 
single O-ring seals. Life varied from 
6,000 to 13,000 cycles before leakage 
became severe. 
An attempt to. stretch leather rings 
over the shaft was unsuccessful because 
of the small diameter of the rings and 
ie large percentage of stretch required. 
It was virtually impossible to provide 
female packing recesses in the valve 
bodies because of machining difficul- 





age was found, 


translatory speed and rotary speed of 





the double O-ring installation have not 
been determined to date. The limits 
in translatory speeds or rotary speeds 
of the leather ring O-ring combinations 
have not been established. Every in- 
tended application has been tested for 
the worst possible service conditions, 
and as new applications arise further 
research will be necessary. 


size, clearance, 






























































Fig. 3—(Left) Initial tests were run on O-rings alone in the joint. 20,000 
cycles of operation revealed extreme wear on the packings although no leak- 
(Right) Two 1/16 in. thick leather washers were installed 
with the O-rings as shown in Fig. 2, and the 20,000 cycle test was repeated. 


ties. > Examination of the packing showed that the leather ring absorbed all the 
In looking for a solution, two O-rings wear. The only mark on the O-ring was a line around one side caused by the 


n a single groove were installed in the 
valve shaft. This combination success- 
fully passed 20,000 cycles of operations 





sharp edge of the two piece test gland construction. If the edge had been 
rounded or the gland made in one piece as in the actual airplane part, the 
packing would have been as good as new. 





Space C (trapped ai/) 















UE 








(B) 









‘ s j 
--Space OD (trapped ai/) 
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PRESSURE 
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Fig, 4—Objections have been raised to dual O-ring seals 
in the past. The space between the O-rings can possibly 
trap oil. The theory has been that this trapped oil can 
build up excessive pressures if subjected to thermal increase 
and thereby cause binding of the parts. The double O-ring 
installation subjected to a thermal increase can initially be 
in only two different conditions; either at rest under atmos- 
pheric pressure or distorted due to hydraulic pressure. In 
the condition of rest, the volumetric increase of hydraulic 
fluid is approximately 4 percent per 100 deg. of tempera- 
ture change. Assuming that the rings were installed at 65 
deg. F, and the temperature then increased to 160 deg. F., 
volumetric increase of the oil would be approximately 
percent. The volumetric increase of the rings can be 
neglected, Space G alone is equivalent to 20 percent of the 
tr:pped oil space. In addition, the pressure of the oil in 
trapped spaces could never exceed by a very large 
vent the pressure of the oil in space F without causing 


vement of ring A towards the low-pressure area. It is 








Marcu. 1945 


P opuCcT ENGINEERING 









in which spaces C, 
D, and E are solidly filled with oil. It is conceivable that 
if a condition existed as illustrated in (B) or (C) that 


enough space would not be available for an expansion of 


also difficult to conceive of a condition 


9 percent. 

Distorted rings under system pressure shown at (D). 
Here the trapped oil cannot exceed the pressure of the oil in 
space F (which is either open to system or to a relief 
valve) without causing movement of ring A towards the 
low-pressure area which would keep the pressures equal- 
ized except for the differential necesscry to distort the ring. 
This seme analysis can be applied to condit'ons where both 
sides of the ring groove are exposed to oil pressure either 
simultaneously en beth sides or on first one side and then 
the other. The problem, then, is a purcly physical one. 
The same double Q-ring installation has becn made on 
small shafts, 9/16 in. dicmeter and \% in. dicmeter, sub- 
ject to translatory motion with good success under 3,000 


lb. per sq. in. impulsing pressure, 
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Selecting Plastic Materials 


For Appearance and Performance 


W. S. LARSON 


Plastics Department, General Electric Company 


Factors that affect both appearance and performance in service of various plas- 


tic materials used in fabricating parts and products are enumerated. Many of 


the characteristics upon which the choice of material depends are discussed. 


LTHOUGH appearance and per- 
formance of a part might not 
seem to have any connection, 

they are definitely related so far as 
plastics are concerned. One of the 
most frequent reasons for selecting a 
plastic material from which to make a 
part is the pleasing appearance that 
results. At the same time, performance 
of the part in service must be taken 
into consideration because different plas- 
tics behave differently under given serv- 
ice conditions. Many transparent plas- 
tics have a rich and beautiful appear- 
ance when they are newly molded or 
fabricated, but some of them haze or 
craze after they have been exposed to 
atmospheric conditions for a relatively 
short time. Some plastic materials are 
affected by perspiration and body oils 
so that they soon lose their “shine”. 


Design for Appearance 


The ability to create a beautiful ap- 
pearance is one of the outstanding at- 
tributes of plastics and every 
should be taken to utilize it fully. 

When first visualizes 
the proportions, shapes, colors and tex- 
tures most adaptable to the function 
and styling of new devices, he estab- 


care 


the designer 


lishes general requirements which en- 
able him to make a preliminary selec- 
tion of material and fabricating proc- 
ess. If he is considering plastics, this 
selection will be made with respect to 
the characteristics listed in the accom- 
panying table, 

Having once determined what mate- 
rial and process to use, the designer 
should then check his plans for details 
which will give his part its optimum 
appearance. These check points can be 


divided as follows: 


General considerations in regard to pro- 
portion, shape. color and texture. 

The necessary and helpful “kinks” which 
facilitate tooling. molding and finishing of 
the part to promote its appearance. 
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Considerations of color, shape and mate- 
rial so that the part successfully maintains 
its appearance during service. 


Although these details concern them- 
selves mostly with molded shapes and 
the means of improving their appear- 
ance, many of the new designs and ap- 
plications of plastics are in the fields 
of decorative laminates and sheets, ex- 
trusions, filaments, fabrics and coat- 
ings. In the main, however, these are 
merely new forms of familiar materials 
and by making suitable allowances for 
methods of manufacture their design for 
appearance can also be checked. 


General Considerations 


The appearance of many plastic ma- 
terials has definite limitations which 
cannot ordinarily be improved. Fiber 
or cord-filled phenolics, for example, 
do not have a smooth glossy surface 
because of the presence of the coarse 
filler. Cold moldings, because of the 
method of their manufacture, have a 
comparatively dull, rough surface. 
Low-pressure laminates are limited in 
finish and detail, The smoothest and 
glossiest finishes are found on cast 
sheet, planished thermoplastic sheet, 
compression and injection-molded ther- 
moplastics and  compression-molded 
wood-flour-filled phenolics. 

Translucent and transparent plastic 
parts must be checked for service in 
which unsightly assemblies, shadows, 
thin sections, knockout-pin impressions, 
ribs, inserts and other marks show 
through the part. This is especially 
true when the part is a lighting fixture 
or is used in conjunction with a source 
of light. 

Color samples of different plastic 
materials are always available to de- 
signers, and they should be used con- 
stantly. Values of chroma, luster and 
depth will vary among the materials 
and in many cases cannot be matched 
or substituted. Assemblies of plastic 
parts which are to match each other 


should be made of a solid, readily 
matched color; assemblies using con- 
trasting colors are safer from this 
standpoint. Parts which are at all 
translucent will show different values 
of color at different thicknesses. Many 
of the commercial color chips are de- 
signed to show this. 

Variations in the finish and texture 
of molded surfaces can be obtained 
without resorting to extra finishing op- 
erations. or example, an excellent 
satin finish can be obtained by grit 
blasting the mold cavity. Knurled or 
stippled effects can also be achieved 
by finishing the mold accordingly. 
Laminated materials can have printed 
or decorative face sheets. Pigments can 
be molded into parts to make them 
fluorescent or phosphorescent. 

Many other effects are available be- 
side solid colors in transparent, trans- 
lucent and opaque plastics. All mate- 
rials commonly molded are available 
in mottles of two or more colors. Clear 
resins can be mixed to produce varie- 
gations, including iridescent pearl ma- 
terials. The best materials for varied 
and beautiful colors are cast phenolics 
and cellulose acetate. Other thermo- 
plastics are a close second. 

Although it is generally not neces 
sary or recommended, there are times 
when a plastic part can advantageously 
be finished by painting, decalcomanias, 
electroplating, silk-screen stencils, carv- 
ing or sandblasting. All of these proc- 
esses work well with plastics. They 
have been used in such instances 4s 
painting low-cost, black molded |han- 
dles for electric irons in bright colors, 
electroplating metallic decorations on 
tableware, buttons and medallions, and 
in decorating or lettering with decal- 
comanias or silk-screen stencils. Carv- 
ing or sandblasting of the surfaces of 
transparent sheet produces decorative 
effects that are especially spectacular 
when edge lighted. 

Transparent plastics can be used 
satisfactorily in units such as wind: 
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Selection Characteristics of Plastic Materials 













Compres- 
| Major | Sion-Molded 
Character- Phenolics 
istic 


Compres- Injection. Drawn or 

sion-Molded Molded Formed 

Urea Thermo- Thermo- 
plastics plastic Sheet 


Low-pres- 
sure Lami- 
nated 
Contact 


Resins 


High- Thermo- 
Pressure plasiac 
Laminated Ex. 
Thermo- trusions 
setting 


Sheet 


Casting 
Resins 




























¢€ 


urves 


300 sq. in. 40x50 in. Unlimited To50xl]0in. Cross. Moderate 
20 Ib. 7 Ib. 1 Ib. sections to 
Size 3 sq. in. 
Continuous 
lengths 
Any. Pre- Any. Pre- Any. Pre- Well Well Flat Continuous Simple—well 
ferablyno _ferably no ferably no rounded— rounded Sheets lengths of rounded and 
Shape undercuts undercuts undercuts simple and constant tapered 
compound cross-section 





Detail 





Excellent 


Excellent 


Good 


Poor 





Poor 





Good 





Good 





Poer 














Preferably 
Cte. not over 
Sections 1/2 in. 


Preferably 


uniform and 
not over 


1/4 in. 


Preferably 


Uniform. To 


uniform and 1/2 in. for 
between 1/16 shallow 


and 3/4 in. 


draws 


Uniform or 


blended 
changes 


1/64 to 1 in. 








Uniform. 
From 1/64 


to 6 in. 


Moderately 
uniform 


Moderately 
uniform 
1/8 to 10 in. 



































Smooth— Smooth Smooth— Smooth— Fair Smooth Smooth, Very smooth 
Finish fair polish, and polished, polished, glossy and 

no depth polished lustrous lustrous lustrous 

Darker All, in- All, in- All Standard White, All colors All, ineclud- 

colors, in- cluding cluding colors colored or and ing varie- 
Color eluding red, white wide variety decorative striations gations 

green, blue, of mottles pattern 

brown 











Trans- 











parency 


In darker 


colors 





Yes 


Yes 





No 


No Yes 








Yes 





























Trans- In darker 
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turrets, tool guards, 


and other 


uses in which good optical surfaces are 
applications 
more care in finishing the molds and 
in handling of the material and the 
Methyl methacrylate is 
optical 
‘he particular finish and brillianey and 


require 


material. 


(Left) Parting lines on these parts either detract from appearance or require special cle 


the extent to which defects can be al- 


lowed 


should be 


hand by the molder. 


understood 


before- 


Molding and Finishing Details 


Even after the process and material 
are selected and the general styling has 


been completed, there are 
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certain 


de- 


sign “kinks” that will] facilitate tooling, 
molding and finishing in the interests 
of good appearance. 

The best surface finish in phenolics 
requires a highly and evenly polished 
mold, a fine-filler and high-resin-con- 
tent molding compound, and careful 
Irregularities 
from hand polishing in 


handling and 
that result 






, aning operations. 
and transparent parts will show threads, bosses, knockout-pin marks, inserts, ribs and other irregularities. 


packing. 


(Right) Trans- 
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DESIGN KINKS FOR MOLDED PLASTIC PARTS 
TO ACHIEVE ATTRACTIVE APPEARANCE 





































Parting 
lines as 
shown in 
insets are 
preterred 
to a flat 
surface for 
finishing 
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Radius and recessed groove 
insures good mating of 
threaded parts 





















Parting sires 
or cross-sections 
shown in insets can 
be more easily cleaned 
than if they are ona 
flat surface 
















Designs and nameplates molded 
with wedges or side pins require 
removal of burrs 


Recessed design 
or raised rib 
facilitates cleaning 
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clean and 
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Assemblies of dissimilar materials 
may suffer in appearance from 
thermal expansion or aging shrinkage 
Cover may bu/ge or crack 


Boxe’ ana sds 
should be adequately 
ribbed fo prevent 


warpina 

















corners and show clearly. 

Molding of granular materials which 
involves the displacement of material 
invariably results in the appearance of 
flow or knit lines. These can be more 
or less prominent but their possible ex- 
istence should be considered. These 
lines are most noticeable in large, light- 
colored phenolics and ureas and in in- 
jection-molded parts. Best precaution 
is to consult with the molder and ex- 
amine samples if this type of fault is 
objectionable. 

Large, flat molded surfaces are dif- 
ficult to make with a perfect finish. A 
glossy finish usually picks up light to 
exaggerate any warping, mold fault or 
flow line. The best remedy is a stippled 
or knurled finish in some attractive de- 


recesses 
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sign to break up the large plane sur- 
face. 

Assemblies which are designed to fit 
together must be checked for adequate 
clearances and for the effect of warp- 
age or small mold defects. Clearances 
should be such that the assemblies still 
fit well in spite of small nicks, bumps 
or warpage. 

Molds, compression-type 
molds, will wear and the finish of parts 
molded in them will gradually deterior- 
ate. The usual marks to 


especially 


show are 


abrasion scratches about 14 in. long 
and a few mils deep along with sharp 
nicks and dents resulting from mold 
abuse. Injection molds with no remov- 
able wedges or pins generally have an 
exceptionally long life. 
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All moving parts adjoining the cay- 
ity and all cut-off surfaces will cause a 
flash line on the molded part. This in- 
cludes wedges, removable plugs oF 
nameplates, and moving pins. This 
flash line is generally cleaned by tum- 
bling, filing or sanding. Flash lines 
should be laid out so they can be 
readily cleaned by one of these proc: 
esses. If the location is favorable the 
marks caused by the finishing opera 
tion will be from a few mils to as much 
as ye in. wide. If the flash lines are in 
an unfavorable place and one which is 
hard to clean, the marks resulting from 
the cleaning operation will be from » 
to ¥g in. wide. Marks such as these may 
have to be buffed. Because it is gener 
ally easier to remove the flash from 4 
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square edge -or a crowned surface, 
parting lines and flash lines should be 
fashioned as indicated in the accom- 
panying sketches. 

Molded ribs or inserts placed too 
close to an opposite surface tend to 
disfigure that surface; they may show 
as shadows and dimples or as lines and 
bumps. 

Molded parts usually must carry im- 
pressions of the molder’s insignia and 
cavity number and always the impres- 
sion of the knockout pins in the mold. 
These usually have the appearance of 
small circular rings and the molder 
will want to locate them to suit his re- 
quirements. If their presence is likely 
to be objectionable, mention it to the 
molder. He may be able to change their 
location or decorate them. The marks 
left by knockout pins will vary in depth, 


and an allowance of 0.015 in. should 
be made. 
Drilling or machining transparent 


plastic parts usually leaves a rough 
and noticeable surface that is difficult 
to polish. From an appearance stand- 
point it is better to mold holes, threads 
and undercuts in a transparent 
than to machine them. 
Buffing of phenolics is 


part 


frequently 
specified to cover up a cleaning opera- 
tion or to improve generally the gloss 
and polish of the part. The buffed sur- 
face will not weather as satisfactorily 
as a well-molded non-buffed surface. 
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Gates on 


transfer and _ injection- 
molded parts are difficult to clean or 
they may break off before cleaning, 
leaving cleaning marks or a rough, pit- 
ted hole. Discussion with the molder 
will be very helpful in eliminating this 


difficulty. 
Designing for Performance 


The designer is also responsible for 
the performance of his creation in 
service. Just as it should always look 
good, so must it always function me- 
chanically. 

If a plastic part is subject to weath- 
ering or unusual atmospheres, extra 
care must be taken in the selection of 
materials. Lighter shades of phenolics 
and ureas are susceptible to fading 
when exposed to weathering and to 
ultraviolet light. Thermoplastics are 
quite stable except for cellulose nitrate, 
which yellows. Moisture absorption 
tends to dull and roughen the surface 
of phenolics. 

Transparent plastics are subject to 
hazing when exposed outdoors. Crazing 
of materials because of severe weather- 
ing, mechanical stress or _ solvent 
vapors also causes great losses in clar- 
ity. Methyl methacrylate retains the 
highest clarity under these conditions. 

The surface of transparent materials 
should be protected from 
scratching and abrasion, if 


accidental 
possible. 


























Ribs, stipples and designs break up otherwise plain and unattractive appearance. 





One means of doing this is to mold pro- 
tective ridges or knobs on the surface, 
such as around the edge of a flashlight 
lens. 

Light-colored ureas will scorch or 
turn yellow when exposed to heat over 
170 deg. F. or to 
light. 

Many chemicals, including alcohol, 
soap and water, perfumes and cos- 
metics, will attack surfaces, with con- 
sequent loss of appearance. Proper ma- 
terials must be specified to offset any 
possible chemical action. See Propuct 
ENGINEERING, December 1944, pages 
845-848, for a discussion of the chem- 
ical resistance of plastics. 

Plastic items which are handled or 
are liable to pick up dirt, greases, oils 
and other foreign matter should be of 
simple, easy-to-clean designs. One ex- 


severe ultraviolet 


ample is that of cosmetic containers, 
which quickly become smudged. 
Plastic materials 
with static electricity in some appli- 
cations. When charged, they attract 
free dust and lint to edges and corners 


become char ged 


with a consequent loss in appearance. 
Many plastic items suffer from poor 
appearance because they are made of 
the wrong type of material. Examples 
are ashtrays, thermoplastic nameplates 
that have softened, handles and knobs 
which 


become overheated. or 


parts 
which become chipped or cracked be- 


cause of insufficient wall thickness. 
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Design of Hydraulic Systems 
I1I—Motors and Cylinders 


HOWARD FIELD, JR. 
Consultant 


Analysis of hydraulic motors and cylinders as to their characteristics and applica- 


tions. Cylinders are discussed in detail and a step-by-step design procedure is pre- 


sented. Construction details obtained from the author’s experience are described. 


OTORS and cylinders convert 

hydraulic energy to either ro- 

tary or linear motion. Rotary 
motors, similar in construction to the 
pumps described in Propucr Enet- 
NEERING, January 1945, page 22, are 
used when rotary motion is required. 
Linear motion is readily obtained with 
cylinders. Reciprocating angular mo- 
tion is obtained by connecting cylin- 
ders to a suitable linkage. 


Motors 


By supplying gear or vane pumps 
with fluid under pressure they can be 
used fairly effectively as motors. How- 
ever, the balanced types, because of 
their lower frictional losses, are the 
only ones well adapted to this use. Such 
motors are inherently constant-speed 
and constant-torque output. Variable 
speed and torque can be obtained only 
through control of the volume and pres- 
sure of the fluid input. 

Piston pumps of any type which have 
mechanically operated valves or ports, 
are also suitable for motors. If a con- 
stant-discharge type of pump is used 
as a motor the result is a constant- 
speed and torque output. If a variable- 
discharge type is used, the resulting 
motor may be varied in speed and 
torque with constant input flow. Con- 
stant or variable-discharge pumps sup- 
plying fluid pressure to constant or 
variable-displacement motors give a 
wide latitude in choice of speed, power 
and torque characteristics. Either or 
both the pump and motor can be 
equipped with automatic variable-stroke 
controls. This gives almost unlimited 
possibilities for automatic control of 
any conceivable movement or sequence 
of operation. 

Another type of motor which gives 
limited angular movement is the fan 
actuator. This type is seldom used in 
any but small sizes because of difficul- 
ties in preventing leakage between the 
vane and the flat face of the case. The 
large flat plate area is subjected to 
hydraulic pressure and the case tends 
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to bulge, thus destroying the seal. Pre- 
duction difficulties in maintaining sufh- 
ciently accurate parts also tend to make 
the fan actuator unduly expensive. 


Cylinders 


Cylinders have wider use than mo- 
tors, not only because linear motions 
are more frequently desired, but also 
because cylinders are essentially sim- 
ple, economical and reliable. For recip- 
rocating motions, either linear or angu- 
lar, cylinders usually are preferred to 
rotary motors. 

The simplest cylinder is the single- 
acting type, having a fluid inlet, a ram, 
a bearing for the ram and a packing. 
A second external bearing is necessary 
to maintain the alignment of the ram. 
Any of the types of packings discussed 
in Propuct ENGINEERING, February 
1945, page 100, can be used. 

The double-acting cylinder, the most 
widely used type, has a basic structure 
which consists of a piston-rod and pis- 
ton assembly, a cylinder, two cylinder 
heads and the necessary packings. The 
intended use of the cylinder, the cost of 














(1) The fan is a type of 
motor giving a limited angular move- 
ment. It is seldom used except in 
small sizes since it is difficult to manu- 
facture and prevent leakage. 


actuator 


construction and the designer’s prefer- 
ence dictate many variations of this 
basic structure. Some small cylinders 
have the cylinder barrel and the rear 
head integral, and the piston and the pis- 
ton rod integral, thus doing away with 
the rear head attachment, the rear head 
seal, the rod-piston seal, and the piston 
nut. Sometimes it is necessary to extend 
the piston rod through the rear head. 
This extension is called a tail-rod and 
requires an additional bearing, pack- 
ing and gland. 


Design of a Cylinder 


The design of any hydraulic cylinder 
first requires the determination of the 
operating pressure, size, stroke, and 
other dimensional data. This is done 
by layouts of the cylinder and its at- 
tachments, from which it is possible to 
calculate the data for force-position or 
load-stroke diagrams. The force-posi- 
tion diagram is preferred since the 
known factors need not be recomputed 
for every trial cylinder and linkage 
attachment. When attachments of the 
cylinder are fixed it is more convenient 
to use the load-stroke diagram. 

Cylinders vary greatly in size, pro- 
portion and materials. The design of 
the rear or front head attachments and 
seals involves a study of cylinder mount: 
ings, fluid connections as to their angu- 
lar relationship, cylinder diameter, 
tightness of sealing, temperature varia- 
tions and material to be used. Heads 
can be made from forgings or castings 
of steel, iron, bronze, aluminum alloy, 
or magnesium alloy. 

Cylinder barrels are usually seam- 
less alloy steel tubing and frequently 
have flanges welded on before machin- 
ing. Where light weight is important, 
aluminum alloy tubing is sometimes 
used. Finish of the cylinder bore is im- 
portant, if satisfactory service is to re 
sult. Cylinder barrels are usually h yned 
to size and to a surface finish of 5 to 
10 RMS microinch, although some soft 
alloy cylinders are burnished. Steel 
cylinders, to obtain maximum life, are 
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TYPICAL PERFORMANCE CURVES FOR VARIABLE-SPEED HYDRAULIC TRANSMISSION 


VARIABLE HORSEPOWER TYPE VARIABLE TORQUE TYPE _ VARIABLE TORQUE & H.P. TYPE 
For installation requring constant For installations requiring constant For installations requiring any combin- 
torque type power. Characteristics horsepower type power. Characteris- ation of torque and horsepower. 
such as conveyors, machine tool tics such as coiling, rewind, planer Characteristics such as applications 
feeds, stokers and processing machinery. and machine tool cutting drives. requiring a very wide speed range 

Variable~ Constant- Constant- Variable - Variable- Variable- 
delivery displacement delivery aisplacement delivery displacement 
pump fluid motor pump fluid mofor pump flutal motor 

‘ \ / f 
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eo —> 









—_ Variable- Constanft- Variable- Constant: A Variable- 








speed speed speed speed speed 
output input output 
(8-end) (A-end) (B-end) 






HORSEPOWER CURVES HORSEPOWER CURVES 
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Hp. ’ ul loa 
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Half load! 


Min. R.PM Max.R.PM., Min. R.PM 


TORQUE CURVES 





TORQUE CURVES 


ull load: 
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alf ) <- 


Coy 











Min.R.PM. Max. R.P.M. Min. RPM. Max.R.PM. 








bearin 






many 








(2) The simplest cylinder of the single-acting type is that used to close most presses. This design requires a second 


g, to maintain alignment of the ram. This is usually an external bearing. (3) The double-acting cylinder has 
variations and although the basic structure is shown, every cylinder does not require all of these parts but must 


have parts performing the same functions. 
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DESIGN OF A CYLINDER 
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frequently heat-treated to approximate- 
ly 375 Brinell or surface hardened by 
nitriding. 

Study of piston design must include 
analysis of the means of attachment 
to the piston rod, the type of packing 
and the material. The method of at- 
tachment must be secure, not tend to 


ating cost and the space available. Pis- 
tons are made from cast or forged steel, 
iron, bronze, aluminum alloy, or magne- 
sium alloy and are frequently heat- 
treated, nitrided, or hard chrome plated. 
Care must be taken in order that the 
material chosen will run with the cylin- 
der barrel. 


work loose and have a fluid tight seal. 
The type’ of piston packing selected is 
dependent on the allowable leakage, the 
necessary life of the packing, the oper- 




















Design of a Cylinder 


STEP 1. A curve of the relationship between force necessary to over- 
come load and the position of the load must be plotted. Should the 
problem involve the simple lifting of a weight, three typical force-position 
curves can be obtained: Curve A indicates a free weight which requires a 
constant force for change in position, Curve B is the eurve obtained when 
the weight is lifted about a pivot and Curve C indicates that any desired 
force-position curve can be obtained through the use of a cam. 


STEP 2. Assuming the mechanism is similar to B, of Step 1, but adding 
some complications which might have counterparts in the actual mech- 
anism, three torque-position curves are drawn to indicate the effect 
of the weight, the effect of the spring and the effect of pivot friction. 
Other curves can be drawn, but these are sufficient to serve as an illus- 
tration. The sum of all curves is shown in the total effect curve. Point X 
is assumed to be the pivot point of a hydraulic cylinder. 


STEP 3. Study can now be made to determine the location of the bell- 
crank arm, to which the piston rod can be connected, so that the smallest 
cylinder will develop the required torque. It is clear from Step 2 that 
the bell-crank must move through a total angle of 85 deg. Maximum 
length of the bell-crank to meet this requirement is equal to r. Assuming 
that a unit torque is continuously applied to load the cylinder, over a 
greater angular travel than is required, a curve is plotted of the axial 
force of the cylinder in relation to the angle of the bell-crank arm. 


STEP 4. The total effect curve, in Step 2, is one of torque required 
while the curve obtained in Step 3 is one of force per unit torque, hence, 
the values from the two curves can be multiplied to give the axial force 
required of the cylinder. Assuming that the angle between the bell-crank 
arms is such that both weight and cylinder arms are in their 0 deg. posi- 
tions, eurve A is obtained. Curve B applies when the bell-crank arm angular 
relationship positions the weight arm at 85 deg. and the cylinder arm at 
120 deg. Force values obtained in curves A and B are not uniform or 
desirable as A requires a large starting force and B a large end of stroke 
force. In either case the diameter of the cylinder and pressure required 
are detetermined by the maximum force value obtained from the curve 
selected for use. 


STEP 5. Trial plots are then made to obtain a force-position curve with a 
nearly uniform force level. The best solution of this problem is when the 
cylinder arm is at 15 deg. and the weight arm at 0 deg. The force level 
to complete the operation is marked A and is only the net force available 
at the bell-erank with no allowance made for the efficiency of the 
linder and pin joint. Hence the force level is increased, say 10 percent, 
to the force level shown at B. Allowance must also be made for line losses 
in the hydraulie tubing which vary from 5 to 20 percent depending upon 
line length, tubing diameter and time allowed for operation. When the 
rve is peaked, as in this case, a little slower action is permissible during 

peak time. For this example it would be reasonable to assume that 

lines are not long and allow 5 percent bringing the force level to C. 


meter of the cylinder, or the pressure required, may now be calcu- 
latcd using the maximum force value obtained. 























Piston rods are usually made from 
steel, although bronze or aluminum 
alloy are sometimes used. Piston rods 
for the highest quality cylinders are 
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hard chrome plated with a surface fin- 
ish between 5 and 10 RMS microinch. 

Some cylinders, particularly those 
with cast cylinder barrels, have the 
front and rear connections made as 
part of the barrel. This is seldom ad- 
visable, as it is dificult to manufacture. 
The piston packing is likely to be 
damaged by the fluid opening when 
the piston is inserted into the cylinder. 

Many cylinders must swivel through 
a small angle while in operation. Such 
a cylinder has only a single pivoted 
mounting, to take care of the angular 
movements, and it is obvious that a 
cylinder of this type must be con- 
nected by some flexible means. An- 
other and often more satisfactory solu- 
tion is to use a swivel joint, aligned 
with the axis of rotation. Thus direct 
connections of rigid tubing can be 
made to the swivel point. It is fre- 
quently desirable to eliminate flexible 
connections or swivel joints by rigidly 
mounting the cylinder and connecting 
it to a link to take care of the angu- 
larity. When using this scheme, care 
must be taken in designing the cylinder 
to provide for the side component of 
load. 

When hydraulic pressure is applied 
to the front end of a cylinder, the 
cylinder barrel and the piston rod will 
be under tension and the piston bear- 
ing and rod bearing loads will be light. 
However, when pressure is applied to 
the rear end of the cylinder, the cylin- 
der acts as a column and the bearing 
loads and bending forces may be large. 
It must be remembered that any side 
deflections of the cylinder and rod will 
cause eccentric loading on the column 
to which must be added the eccentrici- 
ties caused by play in the rod bearing 
and the piston bearing. If the overlap, 
or distance from the center of the pis- 
ton to the center of the piston rod 
bearing with the piston at the front end 
of its stroke, is large, this last factor 
will be small. A small overlap may 
cause critical loading because of the 
greater possible angularity between the 
cylinder barrel neutral axis and that 
of the piston rod. For short-stroke large 
diameter cylinders, the overlap can be 
small as there is sufficient stiffness in 
the assembly, but long-stroke small-di- 
ameter cylinders require greater over- 
lap. It is suggested that the minimum 
overlap be at least 10 percent of the 
stroke for cylinders having a stroke 
to bore ratio of 1. This percentage 
should -increase as the stroke to bore 
ratio increases, to about 20 percent at 
a ratio of 10. This is only a guiding 
suggestion and each design will re- 
quire individual investigation. 

It frequently happens that hydraulic 
cylinders are used to reciprocate heavy 
parts at such velocities that inertia 


forces are great. Starting the load with- 
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CONSTRUCTION DETAILS 
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(4) Six methods of rear or front head attachments or 
seals have the following advantages and imitations: Design 
A is not suitable for use at Woth front or rear heads when 
a definite angular relationship of connections must be 
maintained. Design B is for large heavy cylinders but care 
must be taken to tighten all bolts evenly or the head will 
be canted and bind the piston rod or cause leaks. Seals 
of designs A, B and D require the heads drawn tight while 
those of designs C, E and F do not require tightness for 
sealing, although other considerations may require tight- 
ness. The type of packing shown for each joint is not 
necessarily the only one suitable in that construction. De- 
sign B, if modified, could use any sealing means, while 
design F, using tie rods extending through both front 
and rear heads, also works well with seals as shown in 
designs C and D, when temperature is constant. A seal of 
design A, at widely changing temperatures, may cause 
trouble because of the different rates of thermal expan- 
sion between the tie-rods and cylinder barrel. Structural 
stability of design F is poor when cylinders are long and 
of small diameter. 


(5) Four piston rod attachments and piston packings. 
Design B is the least satisfactory attachment because the 
piston rod seal carries the whole piston load and tends to 
develop leaks. Design A has the simplest and least expen- 


sive packing but has the shortest life. Design D, using 








automotive type piston rings, has the longest life but the 
packing leaks continually. Pistons in designs B and C tend 
to have very short bearings, against the cylinder barrel, as 
compared to piston length, but this is not serious if it is 
considered during design. 

(6) A cylinder that must move through a small angle 
while in operation, as shown in A, requires provisions for 
flexible connections, Elimination of flexible connections 
can be accomplished by a swivel joint, as shown in B. 
Where a swivel joint is not desirable, and direct connec- 
tions are, cylinder can be mounted rigidly, as shown at C, 
with a link for angular movement. Such design must com- 
pensate for resulting side component of load. 

(7) Pistons can be brought to rest by a _ dashpot 
located in the end of the piston. Either the dashpot 
shown at A or that shown at B may be equally effective 
but the unit pressures developed in A will be many 
times as great as those in B. Fits required in dash- 
pot A have to be exceptionally good to prevent too-rapid 
leakage. The fits of dashpot B are not so critical since the 
area, and consequently the volume of fluid, increases as 
the square of the diameter while the circumference, or 
area for leakage, only increases as the first power of the 
diameter. The pressure differential causing the leakage, 
through the clearance spaces, changes inversely as the 
square of the diameter. 








out shock is seldom a problem and can 
be solved by proper valving when neces- 
sary. On the other hand, bringing the 
load to rest without shock at the end 
of the stroke is solved by the use of 
dashpots, built as part of the cylinder. 

A dashpot functions by trapping fluid 
which can escape only at a pre-deter- 


force. 
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mined rate, thus exerting a restraining parts are critical in small diameters. 
The trapped fluid is usually 
allowed to escape through the clear- 
ance between the piston and the dash- 
pot plunger. Orifices, both plain and ad- 
justable, are sometimes provided. It is 
usually inadvisable to use packings in 
dashpots. The fits required between 


The volume of fluid trapped in the 
dashpot increases as the square of the 
diameter while the circumference, oF 
area for leakage, only increases as the 
first power of the diameter and the 
pressure differential causing the leak- 
age varies inversely as the square of 
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the diameter. Thus dashpots should 
have as large a diameter as practical. 

It is good design practice to have all 
parts of the dashpot self-contained 
rather than to attempt to enter one 
part into another as would occur when 
a recess was made in the piston and a 
fixed plunger was attached to the rear 
head. It is practically impossible to 
provide uniform deceleration with a 
dashpot unless the complications of 
metering pins, or similar devices, are 
justified. Ordinarily, a dashpot does 
not have to be theoretically perfect to 
function satisfactorily. 

There are no specific limitations to 
the ratio of stroke to bore for a hy- 
draulic cylinder. A cylinder which acts 


only in tension could have a large ra- 
tio as far as strength is concerned, but 
manufacturing difficulties limit the 
practical ratio to a maximum of about 
10 to 12. For cylinders which act in 
both directions, a ratio of 4 to 6 repre- 
sents the most efficient proportions. 
Two solutions are possible when 
cylinders must exert the same force or 
use the same amount of fluid for mo- 
tion in either direction. The first is to 
equip the cylinders with tail-rods of 
the same diameter as the piston rods. 
The tail-rod adds additional complica- 
tions and chances of failure and it is 
difficult to manufacture a piston, piston 
rod, and tail-rod combination with sat- 
isfactory alignment. The second method 


is to make the area of the piston rod 
exactly one-half of the area of the pis- 
ton. Valving must be arranged to sup- 
ply fluid to the front end only for the 
retracting motion and to both the front 
and rear ends for the extending mo- 
tion. This solution is frequently satis- 
factory unless weight is of importance. 

The selection of motor or cylinder is 
a problem of economics. Motors are 
fairly expensive and become excessive- 
ly so when other than standard produc- 
tion models must be used. The cost pen- 
alty of making non-standard cylinders is 
not great and cylinders are usually de- 


signed to fit the specific job even 


though there is a wide selection avail- 
able on the market. 








WO types of hubs are used for 
controllable pitch aircraft propel- 
lers: the split-type hub, consisting of 
two half barrels which are forged and 
machined separately and then bolted to- 
gether for final assembly, and the solid 
or one-piece type. The one-piece hub 
was originally furnished as a_ solid 
forging and required considerable ma- 
chining. Furthermore, the solid forging 
was so heavy and its sections so large 
that large size billets were required. 
These received relatively little work in 
the interior during the forging opera- 
tions. The solid forging, therefore, be- 
sides involving a considerable waste of 
material and machine hours, was in- 
ferior as far as its internal structure 
was concerned. 

In the Wyman-Gordon method, the 
forging is made as a solid hammer forg- 























One-Piece Forged Propeller Hubs Have Pierced Arms 





Upset grainflow through flashline of 
semi-pierced hub. 
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ing in the conventional manner except 
that the arms are shorter than required 
in the finished part. After the usual 
preliminary or breakdown operations, 
the piece is finished forged and trimmed, 
after which it is transferred to a 3,500 
ton capacity hydraulic press. Horizontal 
punches, each actuated by its own 
cylinder, enter holes in the sides and 
extrude the arm bores in one operation. 
The result is a one-piece hub forging, 
forged with the minimum allowance for 
finish both inside and outside and with 
a structure which has been thoroughly 
worked throughout. 

The development of this forging re- 
sulted in material savings of in some 
cases as much as 25 to 30 percent per 
forging. Weight savings, which vary ac- 
cording to the size of the particular hub, 
run from 75 to 125 lb. per forging. 


xtruded finished hub 





201 


INDUSTRY AND SOCIETIES 


ABSTRACTS of TECHNICAL PAPERS 


STANDARDS * READER LETTERS * MEETINGS 





Induction Hardening 


From “Tocco Hardening” by H. B. Osborn, Jr.. Ohio Crankshaft Com- 
pany. Presented Jan. 9, annual meeting, Society of Automotive Engineers. 


In explaining the basic principles o! 
induction hardening the author said the 
unusual characteristic of high frequency 
heating is its tendency to concentrate on 
the surface through which an induced 
current flows. Other factors being equal, 
the higher the frequency the shallower 
the depth of penetration. The rate of 
heating decreases with time as the elec- 
trical resistance to the flow of current 
increases with temperature. Assuming 
reasonable response in the metal, the 
table minimum 
depths of hardness that are considered 
for production work. 


following shows the 


Frequency, cycles per sec. 

3.000 9,600 120,000 500,000 1,000,000 
Approximate minimum practical depth 
of hardness, in. 

0.060 0.040 0.030 0.020 0.020 
Approximate theoretical depth of pene- 
tration of electrical energy, in. 
0.035 0.020 0.006 0.003 0.002 
Automatic control and accuracy are 
keynotes in induction hardening from 
two standpoints: (1) Exact locations of 
hardened areas and automatic control of 
heating, quenching, and indexing cy- 
cles to within 0.1 sec. accuracy are as- 
sured. (2) Heat-treated parts are exact 
duplicates because human errors are 

avoided. 

Numerous applications of induction 
heating to the automotive industry for 
external hardening discussed. 
Many millions of induction hardened 
steel crankshafts for truck engines were 


were 


said to be setting all-time service rec- 
ords. High strength cast iron crank- 
shafts for diesel engines, compressors 
ind pumps have also been treated suc- 
cessfully. Camshafts varying from pear- 
litic malleable castings to full alloy 
steel forging; piston pins of both 
straight bore and irregular bore, heavy 
enter sections. and other designs; 
wcker arms and rocker arm shafts have 
various 


ven induction hardened in 


ways. Design changes in spark plugs 
1 : . } i 
have depended on induction hardening. 


Axles have been hardened in bearing 


ireas to dispense with inner roller races. 


Other applications to automotive parts 
are valves, tappets and push rods, stock 
for pins and bolts to impart machin- 
ability and desired physical properties. 
Gear hardening was said to be prac- 
tical only in coarse pitch gears with 
wide tooth spacing. It is practically im- 
possible to contour harden a fine-pitch 
gear at any power or frequency. The 
author believes that contour hardening, 
approaching uniform depth of hardness, 
is limited to gears of less than 5 to 7 
pitch. Large gears have been hardened 
by increasing the time but skin effect is 
lost and the cost becomes too great. 
Based only on pitch diameter and width, 
not less than 5 kw. per sq. in. should be 
used, which limits size to gears that 
have less than 10 sq. in. of face area. 


Induction heating is used for pur 
poses other than hardening also. Solder- 
ing and brazing by induction heat have 
become common. One application is in 
soft soldering the top and bottom head 


of radiator assemblies. One manufac 
turer found that he could reduce th 
amount of solder enough to pay for the 
induction heating equipment in less than 
a year. Another application is for heat 
ing of tubes for upsetting of flanges 
and for forming the rear end banjo of 
axle housings. 

Among advantages cited for induc 
Reduction of 
labor costs, (2) fuller use of availabk 


tion heating were: (1) 


capacity of presses, upsetters, or forges 
by supplying a continuous stream « 
slugs to operators, (3) no holding of 
furnaces at heat while a press is down, 
(4) no waste of energy in bringing 
furnace to temperature, (5) no ventilat- 
ing systems required, and (6) minimun 
floor space required for equipment. 


Internal Surface Hardening 


From “Induction Heat-Treatment of Internal Surfaces as Applied to 
Automotive Industries” by Howard E. Somes, Budd Induction Heating, 
Incorporated. Presented Jan. 9, annual meeting, Society of Automotive 


Engineers. 


A number of illustrations of parts that 
have been hardened internally by in- 


duction were presented to show the pos-: 


sibilities of the method. Starting with 
the Ford passenger car hub, several 
million of which have been put into use 
during the past seven years, the author 
discussed the possibilities of close con- 
trol in hardening and case thickness, 
and emphasized the importance of speed 
to prevent any substantial amount of 
heat from going deep into the material. 

Both single-shot and progressive heat- 
\reas to be 
heated all at once must be less than 5 


ing methods are in use. 


in. in dia. and 6 in. long. Progressive, 
or scanning type of heat-treatment is 
usually more desirable for cylindrical 
bores up to 100 in. or more in length. 
Uniformity in the application of in- 
duction heat is attained by rotating the 
work, which must be located accurately 
on the machine. Various types of equip- 
ment and their operation were described. 
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Automatic inspection of bores is one 
of the most interesting and useful d 
velopments growing out of experience 
with induction heating. This is because 
porous or cracked sections have abnor- 
mally high resistance to flow of hig! 
frequency current, thus overheating and 
often melting metal in the defective area 
and exposing the defect. 


Because of the facility with whicl 
low cost metals, such as low alloy ste¢ 


and cast iron, can be utilized through 
the use of induction heating, the meth 
has been of great importance in the w 
effort. Similar uses are expected to bi 
found for peace-time products such 


cylinder sleeves of cast iron, malleable 


iron, cast steel or steel tubing; dry cyl- 
inder liners for engines and pum 
hubs having integral bearing races, : 
integral bearing cages. An example 
the latter is used to mount the 
drive shaft in a truck differential h 


ing. Three parts were reduced to 
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which was a superior yet less expensive 
product. — 

Other applications include bushings 
of various types, axle ends subjected to 
wear by the king pin, internal gears and 
splines, grease retainer recesses, and 
hydraulic cylinders. Hardened hy- 
draulic cylinders are used on dump 
trucks, tractors, bulldozers, road 
scrapers, and similar applications where 
the lining may be damaged by foreign 
bodies. 

An important advantage of induction 
hardening where cast iron can replace 
steel as a result, is the better machina- 
bility of hardened cast iron. Since it 
is impractical to heat-treat a bore hav- 
ing holes through the walls by this 
method, it was pointed out that cast 
iron cylinders can be drilled with little 
danger of spalling on the internal hard- 
ened surface. 





Induction Heating 


From “Induction Heating of Moving 
Strip” by Robert M. Baker, Westinghouse 
Research Laboratories. 


25, winter meeting, American Institute 
of Electrical Engineers. 

The general problem of heating iron 

steel strip by induction to brighten 
electrolytic tin plate in continuous line 
production was analyzed by the author 
to determine power factor efficiency and 
density of heating under all conditions. 
The author showed when and how iron 
strip can be heated at a frequency of 
9.600 cycles and when it is necessary 
to use higher frequencies. 

There is practically no limitation on 
the thickness of strip that can be heated 
by induction, the author said, but for 

mtinuous line processes with speeds 

p to 1,000 ft. per min. or more, the 

ost probable thicknesses range from 
0.003 to 0.032 in. Strip widths can be 4 
> ft. Materials such as copper, alumi- 
num, brass and others cannot be heated 
satisfacterily by the usual process of in- 
tion heating. Lron and steel can be 
ited up to only 1,300 to 1,550 deg. F. 

ymically by this method. 


Balancing of Radial 
Engines 


m “Primary Balancing of Radial En 
s* by G. L. Williams and A. B 
ller, Pratt and Whitney Div. of United 
raft Corporation. Presented Jan. 9 
nual meeting, Society of Automotive 


ineers, 


sults obtained by the use of three 


ods for determining the size o 
terweight required by radial en- 
s are compared. The discussion 
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deals first with the conventional method 
in which the connecting rod weight is 
divided into rotating and reciprocating 
portions, after which one-half the sum 
of the reciprocating weights is added to 
the sum of the rotating weights to ob- 
tain a master balance weight. 

The authors next analyze the formula 
of Professor Albert Coppens which gives 
a somewhat higher value than that 
given by the conventional method for 
the counterbalance required. In this for- 
mula there appears a term that must 
be added to the conventional formula to 
obtain correct engine balance. 

A graphical method is presented for 
determining counterbalance  require- 
ments of radial engines, which like the 
Coppen’s method results in an answer 
somewhat higher than that given by the 
conventional method. The validity of 
the graphical method is verified by an 
exposition set forth in the appendix. 

The discrepancy between the results 
obtained by the three methods is ex- 
plained by an analysis of the procedure 
used. Proof is also included that, in a 
radial engine with uniform spacing of 
the knuckle pins. the primary compo- 
nent of link-rod piston motion is the 
same as though the connecting rod were 
a master rod. 
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Silicone Compounds 


From “Organo-Silicone Compounds for 
Insulating Electrical Machines” by T. A. 
Kauppi, Dow Corning Corporation, and 
G. L. Moses, Westinghouse Electric and 
Manufacturing Company. Presented Jan. 
23, winter meeting, American Institute 
of Electrical Engineers. 

Silicones are a new class of high poly- 
meric materials and are manufactured 
as liquids, greases, and resins. This 
paper deals with the properties of two 
basic types of the silicone resins: (1) 
The insulating varnish type and (2) a 
type that is similar to organic thermo- 
setting resins. 

The author describes tests made to 


B insulating material and presents the 
resulting data in graph form. Viscosity 
and dielectric properties of silicone 
fluids are presented in tabular form. 
Tests indicate that silicone resins have 
thermal stability far beyond the best 
How- 


ever, there is no point in increasing op- 


conventional organic materials. 


erating temperatures unless some useful 
Where 


machinery must operate at elevated tem- 


economic purpose is served. 


peratures silicone resins and high tem- 
perature insulation offer a solution to a 
previously unsolved problem 


Standardizing Drawing-Room Practice 


From “Drawing Office Practice in 


ponents” by C. A. 


Relation to Interchangeable Com- 
Gladman. British National Physieal Laboratory. 


Presented Jan. 12. annual meeting. Society of Automotive Engineers 


Some features are described of the 
work of a special committee set up by 
the British Admiralty to standardize 
drawing-room practice in certain of its 
design departments. 

Basic principles are established for 
the guidance of designers and drafts- 
men when preparing drawings for in 
terchangeable components. and logical 
methods of approaching solutions to di- 
mensional problems and of stating these 
on drawings are discussed. Particular 
attention has been paid to such prob- 
lems as the best method of analyzing, 
and dimensioning and applying toler- 
ances to interchangeable components 
that involve tapered, concentric or posi- 
tional features such as holes and studs 

Stress is laid on the need for foresee- 
and avoiding as far as possible in 
ie design stage, difficulties that may 
arise during fabrication of equipment 
or may affect the use of practical gages 
for controlling the dimensions of com- 
ponents. 

Proposed definitions and symbols of 
terms for use in designing and drafting 





are given in an appendix. This pro- 
posed dictionary would serve to mini- 
mize errors in interpretation of drawings 
and clarify terms that are given different 
meanings by various plants and indi- 
viduals. 

The basic principles are: 

1. Requirements relating to inter- 
changeability should be determined on 
the basis of (a) service conditions— 
maintenance and spares, and (b) econ- 
omy of manufacture and inspection. 

2. The features of a component 
should be carefully studied, and basic 
sizes should be directly associated with 
those dimensions that affect functioning 
and/or assembly. 

3. Where variations from the desired 
functioning and/or assembly require- 
ments can be permitted only in one di- 
toler- 
ances should be assigned to the relevant 


rection, appropriate unilateral 
basic dimensions of components. Where 
variations can be permitted in both di- 
rections, bilateral tolerances should be 
used. 


1. Datum surfaces selected from func- 
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tioning considerations should be re- 
placed, where necessary, by others es- 
pecially selected to assure economical 
manufacture and/or inspection. 

5. The distance between any two 
points or surfaces should be limited in 
not more than one way. 

6. Fits between mating parts should 
be obtained in general on the hole basis, 
the shaft basis being used only in spe- 
cial instances where the hole basis is 
not suitable. 

7. Clearances or interferences should 
be established with due respect for the 
effect of inspection gage tolerances. 

8. Tolerances should be carefully 
scrutinized to insure that no difficulties 
in production or inspection have been 
imposed without real functional neces- 
sity. 

9. Tolerances should be assigned to 
component features for position, concen- 
tricity, symmetry, alignment, squareness 
and parallelism when the control of 
these elements is important for correct 
functioning and/or assembly. 

10. Methods of indicating dimensions 
and tolerances of composite work should 
be formulated on the basis of simple 
manufacturing and inspection methods. 


Airplane Generator 


Brackets 


From “Fatigue Tests of Airplane Gen- 
erator Brackets With Special Reference 
to Failure of Screw Fastenings” by A. M. 
Wahl, research engineer, Westinghouse 
Electric & Manufacturing Company. Pre- 
sented Dec. 1, 1944, at meeting, American 
Society of Mechanical Engineers. 

Fatigue tests on circular forged steel 
brackets for airplane generators show 
that screw fastenings holding the cir- 
cular rim of the bracket, to the cylindri- 
cal frame are often the limiting factor 
in the strength of the assembly. Fatigue 
failure of the screws was found to be 
largely dependent upon the rigidity or 
thickness of the bracket rim. The fre- 
quently encountered assumption that 
fatigue failure will not occur if a 
screw or bolt is tightened to a load 
greater than the applied external load, 
was proved to be true only if the con- 
nected members have sufficient rigidity. 
A flexible rim sets up variable stresses 
when subjected to severe reversed bend- 
ing moments or fatigue loading that re- 
sults from vibration of the overhung 
generator mass. When these are mag- 
nified by stress concentration the screws 
are subjected to fatigue loads that 
may result in failure. 

Methods for calculating stress in 
screws, measuring angular deflection 
of screw heads, and for calculating 
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spoke and rim stresses in brackets, all 
of which appear to give reasonable re- 
sults for design purposes, are included 
in the paper. Brackets were made of 
SAE 1045 normalized or 4140 heat- 
treated steel. 


Silicones Have Limitations 


From “Rating of High-Temperature In- 
duction Motors” by P. L. Alger and 
H. A. Jones, both of General Electric 
Company. Presented Jan. 23, winter 
meeting, American Institute of Electrical 
Engineers. 

The introduction of new synthetic in- 
sulating materials, such as silicones, al- 
lows increases in motor operating tem- 
peratures and thus opens the way to 
smaller and lighter motors than now in 
use. Many designers are prone to look 
at the advantages gained by increasing 
continuous operating temperatures with- 
out considering the problems presented. 

Increased operating temperatures, al- 
lowed by the silicones, will create prob- 
lems in mechanical design, such as bear- 
ing lubrication, thermal expansion, an- 
nealing of ball and roller bearing races, 
and metallurgical problems of other ma- 
terials at high temperatures. Electrical 
design problems are the iron core and 
copper losses caused by increased resis- 
tivity, overload capacity and efficiency. 

The authors point out a means of de- 
termining optimum temperature and 
ask that in new motor developments 
breakdown torque be the measure of mo- 
tor size, assuming that shaft and bear- 
ings are adequate to deliver this torque 


load. 


Electronic Controls 


From “Electronic Controls in Aircraft” 
by Lt. R. J. Colin, Jr., Air Technical 
Service Command. Presented Jan. 11, 
annual meeting, Society of Automotive 
Engineers. 

Electronic controls now used in air- 
craft can be classified as secondary con- 
trol applications since the failure of 
automatic pilots, gun controls, fuel 
level gages and turbo supercharger reg- 
ulators do not result in an emergency 
such as a forced landing. However, elec- 
tronic controls are now being developed 
for primary controls such as flight con- 
trol surfaces. 

Eight requirements of aircraft con- 
trols are met by the electronic contro! 
as follows: (1) Reliability has been 
demonstrated by service flight experi- 
ence. (2) No other automatic device is 
as adaptable to different kinds of con- 
trol. (3) Light weight is an inherent 
quality. (4) Maintenance is not severe 
if high grade components are used. (5) 
Safety demands a reliable electric power 
system because mechanical overrides 
are not favored on account of limiting 
effectiveness and efficiency of electronic 
control. (6) Responsiveness and sta- 


bility are maintained under a wide range 


of pressure and temperature conditions 
but the effects of vibration have not been 
entirely eliminated. (7) Multiple con- 
trol stations can simultaneously control 
a function from several points, which 
is virtually impossible without this flex- 
ible control. (8) It requires less energy 
of the controlling medium because of its 
unique amplifying properties. 


Application of Silicone Resins 


From “The Application of Silicone Resins to Insulation for Electrical 


Machinery” by J. D 


eKiep, L. R. Hill and G. L. Moses, all of Westing- 


house Electric and Manufacturing Co. Presented Jan. 23, winter meeting, 
American Institute of Electrical Engineers. 


The advent of silicone resins is an 
important milestone in insulation devel- 
opment when used in combination with 
inorganic insulations such as mica, as- 
bestos and fibre glass. The unusually 
high thermal resistance of the silicones 
can be utilized in three ways in elec- 
trical machinery. 

1. To reduce the size and weight of 
some apparatus through increase in op- 
erating temperature. 

2. To permit operation in a high 
ambient temperature. 

3. To obtain increased insulation serv- 
ice life or reliability where it is desired 
to maintain conventional size, weight 
and temperature. 

The authors describe the development 
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of the silicone resins and present the 
results of many tests made to determine 
their properties. Tests of electrical ma- 
chinery on which silicone resin insulat- 
ing material is used are described to 
show the problems of application and 
the design factors that must be consid- 
ered when silcone resins are used. 

The authors recommend that the 
availability of this new type of insu- 
lating material be recognized to differen- 
tiate it from Class “B” and “C” insula- 
tion and suggest that a tentative limit 
be established for this insulation at 
40 deg. C. above the present observable 
temperature (by resistance) for Class 
“B” insulation. Furthermore an increase 
of 5 deg. C. in hot spot allowance is 
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suggested.—On this basis it is suggested 
that 175 deg. C. (347 deg. F.) be the 
limiting hot spot temperature for high 
temperature silicone or HTS insulation. 


Fatigue Limits 
of Wood Laminates 


From “Fatigue Tests on Compressed 
and Impregnated Wood” by Albert G. 


H. Dietz, Massachusetts Institute of 
Technology, and Henry’ Grinsfelder, 
Resinous Products & Chemical Com- 


pany. Presented June 1944, annual meet- 
ing, American Society for Testing Mate- 
rials, 

Tests of eleven different compositions 
of maple and birch veneers made with 
rotating-beam specimens at room tem- 
perature and within certain limits 
showed that: 

1. Both impregnated and unimpreg- 
nated materials, when laminated and 
not cross-banded, have fatigue limits 
averaging close to 30 percent of the 
modulus of rupture, except for low- 
polymer phenolic-resin film impreg- 
nated materials. 

2. Cross-banded unimpregnated ma- 
terial has a fatigue limit approximately 
25 percent of the modulus of rupture 
(based on one panel). 

3. Material impregnated with a low- 
polymer phenolic-resin film may have 
a fatigue limit as high as 38 percent 
of the modulus of rupture. 

4. Unimpregnated laminated material 
is improved in its characteristics by us- 
ing veneers %g in. thick rather than 
thinner ones. Thickness of veneer does 
not affect fatigue limit as a percentage 
of modulus of rupture. 

5. Differences as great as 25 percent 
can exist between panels made up under 
nearly identical conditions. 

6. When reduced to a common spe- 
cific gravity of 1.00, differences still 
exist between the various materials. In 
modulus of rupture, %s-in. laminated, 
unimpregnated birch ranks first and im- 
pregnated, rs-in. laminated birch sec- 
ond. In fatigue stress 14s-in. laminated, 
unimpregnated birch is first with ys-in. 


impregnated maple and Ys-in. impreg- 
nated birch ranking next. In percentage 
of modulus of rapture Ye-in. impreg- 


nated maple ranks highest. 

No consistent conclusions can be 
drawn with respect to the effect of pres- 
sure. Characteristics of the wood itself 
are probably more important than pres- 
Sure in the 1,050 to 2,500-lb. per sq. in. 
range. 

; No consistent conclusions can be 
drawn comparing birch and maple. 
Individual veneer quality is important. 
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INDUSTRY AND SOCIETIES 


Discussions and Comments From Readers 


FURTHER COMMENTS ON 
UNIVERSAL CONTROL SHAFTS 


To the Editor: 


In connection with the article by 
A. R. Kligman, “Universal Control 
Shafts and Their Development,” pub- 
lished in the March, 1944, number of 
Propuct ENGINEERING, page 194, and 
the subsequent discussion of this sub- 
ject between Mr. Kligman and myself 
that appears on page 710 of the Oc- 
tober, 1944, number, I should like to 
make some additional comments con- 
cerning points (2), (3), (5) and (7) 
of Mr. Kligman’s letter. 

With respect to point (2), the figure 
used to illustrate Mr. Kligman’s reply 
to query (2) of my letter inadvertently 
gives my construction for solving the 
problem in question, not Mr. Kligman’s. 
Mr. Kligman’s construction is shown 
in Fig. 1 of the present discussion. 


Moreover, my figure as printed in the 
October number is*incorrectly symbol- 
ized and the explanation of the con- 
struction is ambiguous. The following 
corrections should be noted: 

1. Symbol F ought to designate the 
point in which line F,F, through A,, 
parallel to Q,Q., cuts the circle of ra- 
dius r,;; and 

2. Symbol F, should designate the 
point in which line F,F, through Ag, 
parallel to Q,Q,, cuts the circle of ra- 
dius 7. 

The explanation of the construction 
should be: 

Construction: Through points A, and 
A, draw F,F, and F,F,, respectively, 
both parallel to Q.Q,, thus locating 
points F, and F,. Draw F,E, and F,Es, 
thus locating points G, and G.. 

Regarding point (3), Mr. Kligman’s 
reply to query (3) of my letter is er- 
roneous inasmuch as for 75 years it has 








FIG.1 


Construction: Draw PQ tangent to circle of 
radius; r around A, farthest from E. Drow 


arc QS around E as center. Join S and E 
and thus find T. Bisect ET at U. Draw 
ore UV around E. Join V and A and thus 
find G. Draw EG. 




















FIG. 2 
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been known that the drive shaft and 
the driven shaft do not have to be 
coplanar in order that the ratio of the 
angular velocity of the drive shaft to 
the angular velocity of the driven shaft 
should be equal to unity. Moreover, the 
proposition admits of easy and rigorous 
proof. Nevertheless, many authors of 
handbooks and textbooks on mechan- 
ism seem to be unfamiliar with the 
proposition. 

In order for the angular velocity ratio 
to be equal to unity when the drive and 
driven shafts are not in the same plane, 
two conditions satisfied, 
namely: 

Condition 1. The intermediate shaft 
must make the same angle with the 
drive shaft that it does with the driven 
shaft. 

Condition 2. The angle between the 
planes of the two forks at opposite ends 
of the telescopic intermediate shaft, 
Fig. 2, must be fixed and be such that 
the plane of the fork at the driving end 
of the intermediate shaft will coincide 
with the plane of the axes of the driv- 
ing shaft and the intermediate shaft at 
the same instant that the plane of the 
fork at the driven end of the inter- 
mediate shaft coincides with the plane 
of the axes of the driven shaft’ and the 
intermediate shaft. 

If ¥ is the angle between the planes 
of the forks, y the angle between the 
drive shaft and the driven shaft—that 
is, the angle between two intersecting 
lines parallel, respectively, to the drive 
and the driven shafts—p the perpen- 
dicular distance between the drive and 
the driven shafts, and LZ the length 
of the intermediate shaft, then 


must be 


¥v p 1 
ans 7 L an = 

Point (5). In his reply to query (5) 
of my letter Mr. Kligman appears to 
make the mistake of thinking that the 
angle between AK and AB—see Fig. 
6(A), page 196, March, 1944, Propuct 
ENGINEERING—should equal the angle 
between CK and CD; but this is not 
the case unless r; is equal to rs. 

The correct construction for locating 
points C and D is, I think, the one sug- 
gested in query (5) of my letter. Un- 
less, however, it should be added, there 
is a considerable difference between r, 
and r. Mr. Kligman’s construction is 
good enough for all practical purposes. 

In this comment I assume that the de- 
signer desires the angle between CK 
and CD to have a certain definite value, 
not just some value indefinitely greater 
than a certain prescribed value. 

So far as point (7) is concerned, I 
am quite ready to defer to Mr. Klig- 
man’s opinion concerning it. for he has 
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had much practical experience with 
these devices while I have had none at 
all; nevertheless, I venture to put for- 
ward two suggestions concerning this 
case. 

First, let N designate the point of 
intersection of lines AK and BL, Fig. 7, 
page 196, March, 1944, number. Now 
as long as point N is anywhere on the 
circle that circumscribes triangle ANB, 
the angle between AN and BN will be 
the same. Take this angle as standard 
and base the design of a standard 
gear-box on it. An angle of 120 deg. 
would suit many cases. To save space, 
use this gear-box in such a control 
mechanism as that of Fig. 7 instead of 
a 90-deg. gear-box, which certainly 
takes up much more room. 

If the acute angle between shafts AN 
and BN of the gear box is a, the length 
of chord AB is L and the radius of the 
circumscribing circle is R, then 

R=>5 2 - 
« SIN @ 

For a small amount of interference 
between line AB and obstacle O the 
120-deg. gear box would seem to be the 
more suitable; for a large amount of 
interference, the 90-deg. gear box, lo- 
cated as suggested by Mr. Kligman, 
would be the more suitable. 
signer of such devices should be, it 
would seem, familiar with all possi- 
bilities. 

Second, let A and B, Fig. 3, be points 
on the drive and driven shafts, respec- 
tively. Choose C, the center of a right- 
angle gear box so that the gear box and 
the two intermediate shafts, DE and 
FG, will clear obstacle O. About C, 
with radii r, and r,, describe circles C, 
and C,; about A and B, with radii r 
and r:, describe circles C, and C,. On 
circles C, and C, locate points E and F 


so that each of the gear-box shafts CE’ 


and CF makes an angle of 45 deg. with 
Q,Q., the bisector of the acute angle 
between AC and BC. Draw AQ, paral- 
lel to CE, and BQ, parallel to CF, thus 
locating points F, and F, on circles C 
and C.. respectively, Join F,. to E and 
F, to F. thus locating points D and G 
and C.. Then DE and GF 
intermediate shafts. and AD 
and BG are the drive and driven shafts. 


on circles ¢ 
are the 
all of which are in correct relation to 
each other. 

This construction will make the angle 
between drive shaft AD and the first 
shaft DE equal to the 
angle between driven shaft BG and the 
second intermediate shaft GF; but, it 
should be noted, this angle must be 
greater than one-half the acute angle 
AC and BC. 


By exactly the same construction a 


intermediate 


between 


The de- ° 
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gear box in which the angle between 

shafts EC and FC has any value bé- 

tween 0 and 180 deg. can be located in 

correct relation to drive and driven 
points A and B. 

—WituiaM H. Rascu 

Professor of Mechanism 

Virginia Polytechnic Institute 


RUST INHIBITOR 
FOR SOLDERED JOINTS 
SOUGHT BY READER 


To the Editor: 


In the process of manufacturing our 
spinning and twister frame cylinders 
we have used every available means at 
our command to solve a difficult prob- 
lem. Possibly some of your readers may 
have some information or literature that 
will be helptul. 

In the manufacture of these cylinders 
a series of joints composed of cylindri- 
cal tinplate are fitted together with cast- 
iron heads at each end of a completed 
section. When these cylinders are made 
up and placed in stock, rust forms at 
the seldered joints. These joints con- 
sist of a recessed edge that is merely 
slipped into the end of the adjacent 
joint and soldered. However, rust oc- 
curs at these joints when the rough 
solder is finished because Rubyfluid 
or diluted acid is used in the process of 
the solding. We have been treating these 
joints with a common bicarbonate of 
soda solution which helps some but does 
not prevent the rust from forming. What 
we need is a chemical that will com- 
pletely and effectively counteract the 
acid and prevent rusting. 

We would be very grateful if any of 
your readers could send us any litera- 
ture or information that might be ap- 
plicable to our situation. 


—R. B. JENKINS 


Epiror’s Note: If any readers who can 
suggest a solution to this problem will 
send such information to the Editor, 
Propuct ENGINEERING, it will be for- 
warded to Mr. Jenkins. 


WRONG DEGREE OF ACCURACY 
GIVEN FOR ACTUATOR 

In the item, titled “Electric Actua- 
tors” on page 854 of the December, 1944 
number of Propuct ENGINEERING, the 
statement was made that the Geneva- 
loc position actuator described offered 
accurate control within 10 deg. This 
figure was in error because of a mistake 
made in the descriptive data submitted. 
The actuator is accurate to within 1 deg., 
according to a later communication from 
the manufacturer. 
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New Books 





Cast Metals Handbook 


750 pages, 6 x 9 in., brown fabricoid 
covers. Published by American Foun- 
drymen’s Association, 222 W. Adams St., 
Chicago 6, Ill. Price $6. 


Third edition of this work giving con- 
densed authoritative data on cast metals, 
this book comes four years after the 
second edition and reflects the great 
progress during that time in production 
and quality of castings. As in the past, 
the new edition was reviewed by au- 
thorities in their respective fields and 
the information brought up-to-date. Ma- 
terial has been drawn liberally from 
published articles with the approval of 
the authors. Obsolete information has 
been deleted. The new book has nearly 
double the volume of material contained 
in the first edition in 1935. The book 
opens with a 34-page section giving 
recommendations to designers of cast- 
ings followed by a short section on 
recommendations to buyers of castings 
and a 20-page discussion of the signifi- 
cance of strength and ductility tests of 
metals by H. F. Moore, University of 
Illinois. Four sections on cast steel, 
malleable iron, cast iron and non-ferrous 
alloys make up the major portion of the 
book. Considerable additional material 
on design is given for cast steel. These 
sections give the methods of manu- 
facture and testing, metallurgy, proper- 
ties, heat-treatment, and other data. 


Lubrication of Industrial 
And Marine Machinery 


Wittiam G. Forses. 325 pages, 54% x 
845 in., red clothboard covers. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Price $3.50. 


Everyday problems in lubricating ma- 
chines and engines are explained to 
show how similar problems can be 
solved. The information is nearly all 
the result of practical experience with 
trial-and-error methods, using the find- 
ings of hundreds of investigators. Be- 
cause of the controversial nature of the 
subject, however, the book’s greatest 
value is probably as a general guide and 
elementary text in which specific recom- 
mendations for lubricants will not be 
found. Technical knowledge is unneces- 
sary in understanding the book.” The 
arly chapters deal with the funda- 
entals of petroleum refining as it af- 
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fects production of lubricants, effects 
of heat and pressure on lubricating 
oils, the effect of metals, bearing lubrica- 
tion, methods of applying lubricants, 
ot oil circulating systems, white oils, 
greases, oil reclaiming, and rust preven- 
tion. Lubrication of 16 different types 
of machines, such as steam engines, air 
compressors, pneumatic tools, gasoline 
and diesel engines, reduction gears, 
machine tools, steel mills, textile ma- 
chinery and others, is then described. 


Practical Design 
For Arc Welding 


Ropert E. Kinpeap. 100 plates, 834 x 
11% in., gray clothboard covers. Pub- 
lished by Hobart Brothers Co., Troy, 
Ohio. Price $3.50 


Taking up where the first volume left 
off, this second volume presents 100 new 
designs for arc welding as “idea stimula- 
tors.” Considerable attention is paid to 
fabrication of tubular members and con- 
nections, and to ship construction, al- 
though a number of miscellaneous ap- 
plications is also included. Each de- 
sign is presented as a full page illustra- 
tion with brief caption and welding 
symbols indicating the type of welding 
at each welded joint. The reverse side of 
each plate, or facing page, is a blank 
form and graphed sketching space with 
which to apply the illustrated designs to 
new ideas. The form contains spaces for 
indicating cost factors, equipment re- 
quirements, production factors, 
considerations and remarks. 


sales 


Design Data—A pplied 
Mechanics 
BOOK 2 


Journal of Applied Mechanics Reprint 
Series. 68 pages, 84% x 11 in., paper 
covers. Published by the American So- 
ciety of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. Price 
$1.50. 


The material in these Design Data 
sections is a concise presentation of 
technical information drawn chiefly 
from papers previously published in the 
A.S.M.E., Journal. To make this mate- 
rial readily available, these articles are 
being published in booklet form. 

Book 2 contains “Vibration Prob- 
lems.” Parts I, II, and III, J. Ormond- 
royd, Parts IV and V, A. L. Kimball; 
“Balancing of Rotating Apparatus,” R. 
P. Kroon; “Harmonic Coefficients of 
Engine Torque Curves,” F. D. Porter; 
“Flat Circular Plates with Central 
Holes,” W. E. Trumpler, Jr.; “Deflec- 
tions and Moments for Rectangular 
Plates with Hydrostatic Loading,” D. 
Young; “Circular Beams Loaded Nor- 











mal to the Plane of Curvature,” M. B. 
Hogan; and “Expansion of Formulas 
for Calculating Loads, Rotation and De- 
flection of Quarter Bends and Tangents 
of Pipes,” A. S. McCormick. 


Basic Structures 


F. R. SHANLEY. 392 pages, 54 x 8% 
in., black clothboard covers. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Price $4.50. 


A concise and clear discussion of the 
basic principles of force transmission, 
this volume supplies much new mate- 
rial needed in the analysis and design 
of aircraft structures. Special em- 
phasis is placed on methods of summa- 
tion of forces and moments with refer- 
ence to an established system of axes. 
The use of calculus and advanced 
mathematics is entirely avoided in de- 
veloping the various topics treated. A 
few of the important subjects dis- 
cussed include equilibrium and reac- 
tions; stability, constraints and re- 
dundancies; behavior of materials un- 
der load; truss analysis; shear webs; 
torsion; bending, combined loading and 
stresses; and joints. More than 100 
problems are included to supplement 
the text and for exercise in applying 
the principles and methods set forth. 
At appropriate places information is 
presented covering the properties of 
materials to permit a direct utilization 
of the stress-strain diagram in strength 
calculations. 


Production-Line Technique 


RicHARD MuTHer. 320 pages, 354 x 
834 in., black clothboard covers. Pab- 
lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 18, N. Y. Price 
$3.50. 


Line production is a relatively new 
undertaking to many industrial con- 
cerns who were forced by war require- 
ments to change from job-lot manu- 
facture. The author spent the better 
part of two years studying production- 
line techniques and obtaining the data 
presented in this volume. The presen- 
tation of data, first tested in discus- 
sions and problem sections with stu- 
dents and operating executives, is ob- 
jective and penetrative and has been 
organized to assist in the practical ap- 
plication of these procedures to a 
medium-sized establishment. The vol- 
ume has been divided into four parts: 
(1) Advantages and limitations of line 
production; (2) establishing the line; 
(3) operating the line; (4) diversifi- 
cation in line production. The author 
has included a chapter of problems for 
the reader to solve and thus become 
familiar with the techniques of line 
production. 
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Manufacturers’ Publications 





Beryllium-Copper Castings—Beryllium 
Corporation of America, Reading, Pa. 
Bulletin, 16 pages. Beryllium-copper 
alloys for various types of castings are 
thoroughly covered, including proper- 
ties and applications. 


Ball Reciprocating Bearings—Bantam 
Bearings Div., Torrington Co., South 
Bend 21, Ind., Bulletin No. 105, 4 
pages. Pertinent engineering data and 
information about high-capacity ball 
reciprocating bearings arranged in a 
helix retainer are presented. 


Plastics — Resistoflex Corp., Belleville, 
N. J. Industrial Catalog, 16 pages. In- 
dustrial products such as hose, tubing 
and mechanical molded goods made of 
Compar vinyl resins are described. 


Chemicals—Hercules 
Wilmington, Del. 


Describes 


Powder’ Co., 
Booklet, 36 pages. 
chemicals and 
made by the company, their uses and 
fields of application. 


Fused Quartz and Silica—Amersil Co., 
60 Wall Tower, New York 5, N. Y. 
Booklet, 16 pages. Properties and char- 
acteristics of fused quartz and fused 
silica are thoroughly covered and stand- 
ard products available are illustrated 
and described. 


Threaded Inserts— Aircraft Screw Prod- 
ucts Co., 47-23 35th St., Long Island 
City 1, N. Y. Bulletin, 240, 4 pages. 
Features dimensions and other data and 
information regarding Heli-Coil inserts 
to provide a protective lining for the 
edges and surfaces of tapped threads 
in aluminum and other light metals. 


Gages—B. C. Ames Co., Waltham, Mass. 
Catalog No. 53, 56 pages. Lists and 
illustrates design features and various 
models of gages and dial indicators for 
measuring, size control and _ general 
testing. 


Corrosion—E, F. Houghton & Co., 303 
W. Lehigh Ave., Philadelphia 33, Pa. 
Booklet, 72 pages. Causes and preven- 
tion of corrosion of metals, including 
the necessity for and methods of clean- 
ing prior to the application of inhibi- 
tors, are discussed, 


Hydraulic Pump—Vickers, Inc.. 1400 
Oakman Blvd., Detroit 32, Mich. Tech- 


nical bulletin, 28 pages. Describes 
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construction, operation and detailed ap- 
variable-delivery piston- 
type pumps by means of numerous 
sketches and tables in addition to text 
and photographs. 


plications of 


Thermostat—United Electric Controls 
Co., 69-71 A St., Boston 27, Mass. Bul- 
letin 441T, 4 pages. Features and uses 
of Type K thermostat for control of elec- 
tric devices between —120 and 600 deg. 


F. are covered. 


Friction Sawing—Tannewitz Works, 301 
Front Ave., N. W., Grand Rapids 4, 
Mich. Booklet, 32 pages. Beside de- 
scribing the technique of high-speed 
sawing of metals and plastics, the 
effect of this method of cutting on 
various material is discussed. 


Electronics—General Electric Co., 
Schenectady, N. Y. Booklet GEA-4309, 
40 pages. Contains a series of eight 
articles covering the fundamentals of 
industrial electronics. 


Magnesium Castings—Magnesium Div., 
Superior Bearing Bronze Co., 140 Banker 
St., Brooklyn 22, N. Y. Covers various 
design factors peculiar to magnesium 
castings. 


Blakmer 
Mich. 


Gives 


Pumps Pump Co., Gran 
Bulletin No. 306, 6 
design and operating 
details of the company’s rotary pumps 
and illustrates standard units available. 


Rapids 9, 
pages. 


Flexible Shafting—Stow Mfg. Co., 


Binghamton, N. Y., Booklet, 32 pages.’ 


Selection, installation and use of flex- 
ible shafting for remote control of valves 
and other equipment are covered. 


Carbon and Graphite—National Car- 
bon Co., 30 E. 42nd St., New York 17, 
N. Y. Catalog Section M-8000-A, 20 
pages. Properties, characteristics and 
design factors for the use of carbon 
and graphite in chemical, metallurgical, 
mechanical and electrical applications 
are thoroughly reviewed. 


Clutch Control—Pesco Products Co., 
11610 Euclid Ave., Cleveland 6, Ohio. 
Folder, 4 pages. Describes and shows 
advantages of Hydrolease for hydraulic 


control of clutch throwout mechanisms. 


Fractional-Horsepower Motors—A. G. 


Redmond Co., Owosso, Mich. 


Folder, 


4 pages. Features of Type L Micrv 
motors for continuous duty rated at 
1/40, 1/70 and 1/200 hp. are thoroughly 


described. 


Plastics—Cellulose Products Dept., Her- 
cules Powder Co., Wilmington, Del. 
Bulletin, 20 pages. Results of dimen 
sional stability tests at high temper 
ature and high humidities on cellulosic 
plastics are listed and described. 
Number ‘Conversion—De 
velopment & Research Div., Interna- 
tional Nickel Co., 67 Wall St., New 
York 5, N. Y. Data Sheet No. 2, Sec- 
tion VII, 16 pages. Tables for con- 
verting hardness numbers of steels from 
one system to another are presented. 


Hardness 


Welding Tubing—Formed Steel Tube 
Institute, Cleveland, Ohio. Booklet, 32 
pages. Covers specifications, manufac- 
ture, assembly, joining and applications 
of welded tubing. 


Steel Shapes—Commercial Shearing & 
Stamping Co., Youngstown, Ohio. Sec- 
tion No. 6, 24 pages. Cross-sections and 
sizes of circular steel stampings avail- 
able without die charges are listed and 
shown. 


Plastic Parts—MclInerney Plastics Co., 
655 Godfrey Ave., S.W., Grand Rapids 
2, Mich. Folder, 4 pages and data sheet. 
Shows typical parts fabricated and gives 
detailed properties of plastic materials 
handled by the company. 


Terminal Blocks—L, S. Brach Mfg. 
Corp., 55 Dickerson St., Newark 7, N. J. 
Bulletin, 4 pages. Describes terminal 
blocks composed of Bee terminals that 
consist of slotted connector posts and 
special nuts. 


Switches—Automatic Switch Co., 41 E. 
Eleventh St., New York, N. Y. Circular 
No. 600, 16 pages. Operating prin- 
ciples, ratings and construction of auto- 
matic transfer switches, remote control 
switches, contactors, relays and sole- 
noids made by the company are dis- 


cussed. 


Alloy-Steel Castings — Lebanon Steel 
Foundry, Lebanon, Pa. Reference chart, 
4 pages. Lists principal alloying ele- 
ments, typical physical properties and 
comparable designations of corrosion- 
and heat-resisting alloy steels for cast- 
ing. 


Machine-Tool Bases — Central Boler 
& Mfg. Co., 5818 Rivard St., Detroit 11, 
Mich. Folder, 4 pages. Advantages 
claimed for welded steel plate construc 
tion for machine-tool bases are de 
scribed and illustrated. 
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AMERICA WANTS COMPETITION 


Only American Initiative Can Preserve It in World Trade 





a desirable pattern of international economic rela- 

tionships. We want an expanding world trade, with 
minimum recourse to government-imposed trade barriers 
and discriminatory trading arrangements, and offering 
ample scope for competitive private enterprise. Because 
they are necessary to such trade, we want also stability 
of exchange rates, and national currencies that are mutu- 
ally convertible at least for the settlement of current 
accounts. We want, too, arrangements to facilitate long- 
term capital loans with security to the lender and advan- 
tage to the borrower. 

Few other nations subscribe to these aims with en- 
thusiastic conviction. Some reject them flatly as imprac- 
tical under the conditions likely to prevail during the 
postwar period, or achievable only at prohibitive cost to 
their domestic economies. 


A deta generally agree upon what constitutes 


Unless, therefore, we can formulate a practical and 
comprehensive program to carry out our aims, and con- 
vince other nations that we will take a sustained and re- 
sponsible part in making it effective, the international 
trade of the world surely will be conducted under a sys- 
tem of exchange controls, bilateral agreements, cartel 
bargains, import quotas, and direct government purchas- 
ing arrangements that are the very antithesis of the com- 
petitive system that we favor. 

To agree upon a concrete American program, and to 
‘onvinee other nations that it is to their advantage as 
well as ours to accept it, is a major task of economic 
tatesmanship. It entails reversing a trend which has 
persisted since World War I, and which has been intensi- 
fied during the depression years of the nineteen-thirties 
and by the exigencies of World War II. 


Clearly, that is not a task to be assumed lightly. We can 
hope to be successful only if (1) we have a deep convic- 
tion that what we seek is fundamentally important to the 
American interest, and (2) if we will take pains to under- 
stand why other nations fear that such a program may 
jeopardize their interests, and then make whatever ac- 
commodations may be necessary to resolve their doubts. 

An expansive foreign trade policy has been advocated 
so vigorously and repeatedly in America recently that 
The Economist (of London) comments wryly upon what 
it terms the ironic circumstance that “the acceptance of 
the principles of free trade by the more literate (Ameri- 
can) public should come at a time when the doctrines in 
their simplest nineteenth-century form have been pretty 
generally emasculated in fact and repudiated in principle 
by the rest of the world”. 


* * bs 


Why are we opposed to managed world trade, and for 
competitive world trade? 


First, we are against rigged and managed interna- 
tional markets because we know that successful partici- 


pation necessitates a comparable degree of control over 
the domestic economy as well. There is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would be as alien to 
our genius as it is repugnant to our conviction. 


Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage scales far higher 
than those of the nations whose competition we must 
meet. 

There is impressive evidence to substantiate the sound- 
ness of this conviction: 


1. Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per man hour in the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more than 
2% to 1, and that of Japan by more than 4 to 1. 
When comparison is made with available wage data, 
it appears that our labor costs are generally on a com- 
petitive plane. 


2. Perhaps the best evidence of our ability to com- 
pete in export markets is the record of our demon- 
strated capacity to do so in the past. During the entire 
period between World Wars I and II, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 


3. We have been particularly successful in world 
trade competition in the export of machinery, vehicles, 
a variety of manufactured specialties, and certain 
agricultural products. Except in the last-named field, 
there is every evidence that we enjoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather than diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


* Pg * 


It is clear that, on a price basis, we shall be able to 
compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is by 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exports amounted 
















to from 7 to 16 per cent of our entire production of movable 
goods. In the year 1938 our exports in each of the 
following lines accounted for more than 10 per cent of 
total domestic production of the particular product. 

(The figures in parenthesis are the percentages of total 
production exported.) 


CRUDE MATERIALS: Phosphate rock (51.5), cot- 
ton (30.5), tobacco (29.4). 


FOODSTUFFS AND BEVERAGES: Linseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
fresh pears (15.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 


SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3), gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (21.8), printing and bookbind- 
ing machinery (18.2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (15.3), in- 
dustrial machinery (14.4), dental instruments and 
supplies (14.3), automobiles (14.1), benzol (13.3), goat 
and kid upper leather (12.8), refined lead (12.0), radio 
apparatus (11.8), caustic soda (11.4), refined mineral 
oils (10.6). 

It is of major concern to all engaged in these lines of 
activity and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
equipment industries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is reasonable to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately need the equip- 
ment items that we, alone, can supply. 

But our demonstrated ability to compete on a price 
basis will not, of itself, assure us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service—all are basically important. 
Still more important are non-discriminatory open mar- 
kets and the command of dollar exchange by prospective 
purchasers. Our export potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports and 
the volume of American capital loans. 


* * * 
How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 


not only our interest but the long-range interest of the 
world as well? 


Soviet Russia, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more than a cen- 
tury? If we can understand that, we shall understand 
the dissent from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars and 
the ill-starred period between them. 

Essentially, their case is this: 


Partly, they were forced into managed external trade 
policies by the Axis self-sufficiency programs, adopted 
in preparation for aggressive war. That can be corrected 
only by crushing the Axis, and by establishing a world 
security system that will make self-sufficiency a Iess 
compelling need. 


But primarily, the reluctance of peaceably inclined 
nations to forego restrictive controls over postwar foreign 
trade stems from a deep-seated fear that is even more 
difficult to resolve. They fear, on the basis of past ex- 
perience, that their efforts to meet payment balances 
arising from normal foreign trade would force a deflation 
of their internal economies, affecting prices, credit, wages, 
and finally employment. Faced with the choice, as they 
see it, between making adjustments in foreign trade or 
in their domestic economies, they lean toward the former 
as, at worst, the lesser of two evils. 


te te 


Since the kind of world trade system we seek is de- 
pendent upon international arrangements to assure rea- 
sonable stability of exchange rates between national 
currencies, we are challenged to find a formula that both 
will provide this and at the same time allay what other 
nations believe are legitimate fears with respect to their 
domestic economies. 


But at least two major steps toward resolving such 
doubts can be taken upon our own initiative without 
recourse to the intricate process of international nego- 
tiation. 

One is the rational overhauling of our tariff system, 
to provide other nations with increased opportunity to 
export to us. We can, and should, do this in a way that 
avoids undue cost to any segment of our economy. 


The other, and probably the greatest contribution we 
can make toward winning a reluctant world to our point 
of view, will be to offer ample and convincing evidence 
that we are ready and able to provide a high level of 
employment in the United States. If we can do that, the 
rest of the world will wish to expose itself to our in- 
fluence rather than to insulate against it, since prosperity 
here is the greatest single contributing factor to world- 
wide prosperity. 

Balance of payment problems are minimized in a 
world of thriving trade. Britain would have little reason 
to resort to exchange controls if the total of postwar 
world imports and exports reaches an 80 billion dollar 
level. She may well be in a desperate plight if it should 
revert to the 1935 level of 40 billions. 


* w% 


The United States wants a world in which private 
enterprise and competition play a major role. To obtain 
such a world will require a wiser, more understanding 
and firmer world leadership than this nation, or perhaps 
any nation, ever has exerted heretofore. 


President, McGreir-Hill Publishing Co., Inc 
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NEW MATERIALS AND PARTS 


Sealed Ball Bearing 

Fafnir Bearing Co., New Britain, Conn. 
Known as “Plya-Seal,” a sealed ball 
bearing has a diaphragm-type contact 
seal comprising flat, flexible sealing 
washer of synthetic-rubber impregnated 
fabric and a split retaining ring of 
spring steel. Except in the extra-small 
sizes the bearings are no wider than 
standard unsealed bearings. The seal- 
ing washer does not rotate with the in- 
ner ring but is in contact with a ground 
groove in the outer ring. The Plya-Seal 





can be removed and replaced for in- 
spection, washing and re-greasing of the 
bearing. The seal does not distort the 
outer ring or race. It is non-capillary 
and impervious to grease, oil, gasoline, 
water and a variety of solvents. It also 
heat above the 


resists 


recommended 
limits for the use of a grease-lubricated 
bearing and is unaffected at 
tem] 


sub-zero 
ratures, 


Plug-In Ineclosed Relay 
Ward Leonard Electric Co., 63 South St., 
Mt. Vernon, N. Y. 
Fitted with a standard octal plug base, 
a plug-in type relay is encased in a 


) 1 . . . . 
2'o.3/g-in. cylindrical metal housing. 
lt is rigidly supported by a key in the 


center of an insulating disk that fits 
‘hugiy in the top of the case. Made to 
operate on standard voltages up to-115 
volts. a.c. or d.c., the relay is a modi- 
ieat.on of a unit used in small radio 





transmitters, control circuits 


aircraft 
and similar applications where space is 
limited. Double-pole, double-throw con- 
tacts are rated 4 amp. at 115 volts, 60- 
cycle a.c., and at 24 volts, d.c., Y-amp. 
from 25 to 115 volts, d.c. 


Aluminum Casting Alloy 
Eastern Malleable Iron Co., 144 Bridge 


St., Naugatuck, Conn. 
Unusual machining properties feature 
an aluminum alloy known as No. 500. 
It is reported to have less foundry de- 
fects. Information about the Alloy’s 
physical properties has not yet been re- 
leased. The alloy is being produced 
only for sand castings. 


*“‘Hammered” Finishes 

Maas & Waldstein Co., 438 Riverside 

Ave., Newark 4, N. J. 
Resumption of the manufacture of Hain- 
mertone finishes has been announced. 
These finishes simulate hammered silver. 
copper, bronze, and other ornamental 
metals, and are for application on most 
metals or phenolic molded plastics. Re- 
cent refinements in manufacture are said 
to have improved the working qualities 
of the finishes and simplified their ap- 
plication. A base coat of the color de- 
sired is sprayed on and quickly followed 
by a spatter coat of Hammertone liquid 
to protect the hammered pattern in the 
base coat. When a conveyor oven is to 


Proouct ENGINEERING — Marcu, 1945 


be used, parts can be placed on the con- 
veyor chain immediately after spraying 
and baked at medium heat. When a 
convection oven ‘is used, the finish 
should be allowed to set for 15 to 20 
min. before baking. Size of the pattern 
is regulated by the air pressure of the 
special spatter gun used. 


Variable-Speed Control 
Webster Electric Co., Racine, Wis. 

Consisting of a brass charged bellows 
and protecting cage, a chromium-plated 
stationary sheave and a sliding sheave 
bushed with an bearing, the 
Thermodrive is a thermally operated 
pulley for varying the speed of a belt- 
drive pulley by as much as 70 percent. 
Greater speed change is possible with 
two units, locating one on the drive and 
the other on the driven shaft. The ex- 
pansion or contraction of the bellows 


oilless 


causes the sheaves to open or close, 
changing the position of the V-belt. 


When used to control a power applica- 
tion, a small electric heating element 
in a compartment surrounding the 
charged bellows can be actuated by a 
remote control energized by variations 
in pressure and temperature or by me- 


chanical motions. Fluctuations of tem- 





perature of the heating element cause 
the bellows to vary the position of the 
removable sheave of the pulley, thus 
varying the ratio of the drive. Belt ten- 
sion is held approximately constant 
either by hinging one side of the motor 
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foot so that the motor swings to and 
from the driven shaft or by use of an 
idler pulley under spring tension. 
Either the hinged motor or the idler 
pulley automatically moves up or down 
depending on the position of the pul- 
ley sheaves as spaced by the charged 
bellows. 


Explosion-Proof Motor 
Warren Telechron Co., Ashland, Mass. 
Totally inclosed in a bronze casting with 
removable screw cover, explosion-proof 
electric motor can be supplied in various 
shaft speeds, voltages, and frequencies. 
It was developed primarily for use in 
connection with automatic controls used 


in industrial processes where atmos- 


pheres containing ethyl-ether vapor, 
gasoline, petroleum, naphtha, alcohols, 
acetone, solvent vapors and 


natural gas are found. The motor car- 


lacquer 


ries Underwriters’ approval label, Class 
1, Grades C and D, for hazardous loca- 
tions. 


Nerrow Lever Key 

Federal Telephone & Radio Corp., 32 

Central Ave., Newark 1, N. J. 
For control purposes in electronic and 
communications equipment where small 
size is important, a lever key is 7/16 in. 
wide. Eighteen springs permit more than 
50 possible switching combinations. De- 
signed for one- or two-way, locking or 
non-locking operation the entire assem- 
bly is held together by a single screw 
to facilitate disassembly. The spring 
pile-up is mounted on one side of the 





two-piece pressed steel frame, with all 
front position springs in one group and 
all back position springs in another. 
Contact springs are of nickel silver 
with palladium cross-bar contacts. Brass 
backstop springs are provided for ten- 
sion adjustment. Non-click buffer 
springs are supplied for use in circuits 
where spring backlash must be avoided. 
All springs are interchangeable and the 
pile-ups can be rearranged. 


Spring Fastener 

Adel Precision Products Corps., Bur- 

bank, Calif. 
Positive gripping action 1s allowed and 
tension locking power is conserved in 
the Stalock quick-fastening lock nut 
that offers 360-deg. contact with 
screw threads. When the screw or bolt 
is tightened, the spring action of the 
nut causes the contact surfaces to be 
forced deeper into the thread channels. 
The resulting tension keeps the nut from 
loosening. Tests show that the fastener 
meets all demands of light assemblies 


with performance exceeding AAF Speci- 
fication No. 25533. Vibration require- 
ments are exceeded by four times. Un- 
der tension tests, screw threads failed 
while the fastener retained all original 
values. The fasteners are furnished in 
two types: For sheet metal screws, 
standard sizes Nos. 4, 6, 8, 10 and 14; 
for coarse machine-screw threads No. 
6, 8, 10, 44 and Ys in. Recommended 
installations in aircraft include line sup- 
ports, sealing-strip attachments, uphol- 
stery trim, mounting of cowling panels, 
housing assemblies and attachment of 
nameplates. 


Pillow Block 


Dodge Mfg. Corp., Mishawaka, Ind. 
Available in both pillow blocks and 
flanged units, the Type E Dodge-Tim- 
ken bearing is designed to give 30,000 
hr. or more of service under conditions 
for which it is adapted. On each end of 
the extended inner race is a steel collar 
having two headless set screws spaced 


€ 


120 deg. apart and extending through 
clearance holes in the inner -yace to the 
shaft. These set screws prevent rota- 
tion of the inner race om the shaft 
Housings are compact and machined to 
close tolerances. Labyrinth seals pre 
vent loss of lubricant and protect bear- 
ings. While not fully self-aligning these 
bearings have enough self-alignment in- 
herent in the design and arrangement o! 
the Timken rollers to compensate for 
any normal misalignment. 


Hydraulic Selector Valve 
Pacific Div., Bendix Aviation Corp. 
11610 Sherman Way, North Hollywood 
Calif. 

Designated as AN6213-1, an improved 

type of hydraulic four-way 

valve has pressure drop reduced by 
half over other valves of comparable 

The valve, available for *%g-in 

tube, is radial in design and _ utilizes 

plastic poppet-valve elements. Body ol 

the valve is a permanent-mold alu 

minum casting and the cored fluid 


selector 


size. 
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passages are oval instead of round. This 
development, coupled with the short 
distance traversed by the fluid through 
the valve, results in a pressure drop of 
11 lb. per sq. in. at 3% gal. per min. 
The valve weighs 0.86 lb. 


Solenoid Selector 
Adel Precision Products Corp., Burbank- 
Calif. 
Designed for remote-control aircraft in- 
stallations, a solenoid-operated selector 
valve measures 344 x 348 x 9 in., in- 
cluding handle. It is designed to oper- 
ate with air, gas or hydraulic fluid up 
to 1,500 lb. per sq. in. max. pressure. 
Current of 12 amp. at moment of im- 
pulse automatically drops to holding 
pull of 0.2 amp., at 24 volts d.c. Body 








is fabricated from dural bar stock. 
Standard AN 6227 O-ring seals are used. 
Parts provide for 3x-in. line sizes. Shaft 
is furnished for manual operation in 
case of electrical system failure. Elec- 
trical connections are provided for either 
2-wire or l-wire-and ground circuits. 
lferminal posts are protected by plastic 


Surface Roughness Samples 
ial Products Div.. General Electric 

Co., Schenectady, N. 

Standard surface-roughness specimens, 

ach representing one clearly identified 

degree of surface roughness ranging 

from the smoothness of a bearing sur- 

face to the roughness of a flame cut, 





aid in the selection and specification of 
surface roughness of a machine part by 
symbol. They also enable shop workers 
to determine the exact surface rough- 
ness allowed by drawings. They are 
available in sets consisting of ten metal 
specimens each approximately 2 x 214 
x ¥g in. Several of the specimens are 
divided into two, and in some cases four, 
surfaces all of which, while equally 
rough, are produced by different ma- 
chining methods. In all, the ten speci- 
mens simulate 25 surfaces, each sur- 
face representing the roughest one ac- 
ceptable for that particular symbol re- 
gardless of the method of producing the 
finish or the material of which the part 
is made. The specimens are furnished 
in a 12 x 6 x 1'4-in. cloth-lined wooden 
case. A partition holds the specimens 
in their respective compartments and 
protects the chart on the inside of the 
cover which lists the symbols of the 
various specimens so they can be easily 
identified. 


Plastic Terminal Block 
Paul Henry Co., 2037 S. 
Blvd., Los Angeles, Calif. 

Interchangeable with many standard 

types of AN terminal panels employing 

screw-type fastenings for the lugs inter- 
connecting the desired wires, a plastic 
terminal block has a cam-action bridge 
element that bears against the lugs or 
terminals to be interconnected. A self- 
locking feature provides for snap-in con- 
tacts, holds the contacts in position and 
requires manual release by means of 
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levers. Identification markers, coded in 
the same manner as_ conventional 
terminals, are applied to the disconnect 
lever and are visible when the lever is 
in the locked position. Because it is 
designed for greater voltage breakdown 
requirements than might exist in radio 
circuits, the block helps to eliminate 
possible arcing at high altitudes. Di- 
rect shorts from frayed wires at the 
terminals are prevented. The block is 
capable of withstanding a 3,000-volt a.c 
insulation breakdown test. The springs 
are of tempered beryllium copper, sil- 
ver plated. With a cover it provides its 
own mechanical protection, eliminating 
junction boxes 


Plastic Blind Rivet 


Plastic Development Div., Victory Mfg 
Co., 1105 Fair Oaks Ave., South Pasa 
dena, Calif. 


Based on a combination ot wedging ac 
tion and the flow characteristic of plas 
tic materials under pressure, Des-Rivets 
are molded as one piece consisting of 
a head with plug attached by a thin 





breakaway section and a tapered shank 
split to form four tapered fingers. The 
shank and head are hollow and have the 
same diameter as the plug. These blind 
rivets are applied by pressing the ta 
pered fingers into a drilled hole. Taper 
on the outside diameter of the fingers 
reduces the inside diameter of the 
shank, the rivet and work being held in 
place by the pessure of the depressed 
fingers. Impact from the rivet gun, 
which can be operated by air or hand, 
shears the plug and drives it into the 
plastic shank until the plug is flush with 
both ends of the rivet. The wedge action 
of the plug in the tapered shank ex- 
pands the fingers against the wall of 
the drilled hole and upsets the shank 
end of the rivet. Des-Rivets can be in- 
serted singly or assembled in “sticks” 
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by inserting the undriven plug of one 
rivet into the shank of another. An 
automatic rivet gun is available to ac- 
commodate sticks of rivets. A wide vari- 
ety of shapes and sizes are available in 
several plastic materials, including Ny- 
lon. All conventional and many special 
colors can be obtained. 





Silicone Rubber 

Resin & Insulation Materials Div., Gen- 

eral Electric Co., Schenectady, N. Y. 
Latest in a series of organo-silicon ma- 
terials is one called silicone rubber. 
When stretched, it acts like taffy or 
chewing gum but when rolled into a 
ball it can be bounced like natural rub- 
ber. The action depends on the rate at 
which stress is applied to the material. 
Elastic properties are from 
—60 to 575 deg. F. Uses already an- 
nounced are as a gasketing material in 
turbosuperchargers of B-29 bombers and 
as a mounting for navy searchlights. 
Resistance to both heat and vibration or 
shock are important qualities in these 
applications. 


retained 


Condenser Mounting 

Industrial Condenser Corp., 3243 N. 

California Ave., Chicago 18, Ill. 
Specially developed to withstand severe 
vibration, M-type brackets are designed 
for mounting oil capacitors in either 
vertical or inverted position. They are 
adaptable to numerous industrial ap- 
plications. 





Heating Coils 

Modine Mig. Co., Racine, 
lo meet specialized requirements of ex- 
tended surface heating coils in air condi- 


Wis. 


tioning, heating, drying and processing 
systems, a line of copper blast heaters 
and booster units has been broadened 
and improved. Design features include 
all-copper and copper-alloy condensers. 
die-formed fins bonded to tubes by pres- 
sure-resisting brazed construction of 
steam-carrying passages and new provi- 
sion for even steam distribution within 
the coils. Casings are designed for duct 
installation in vertical or horizontal posi- 
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tions and permit use of ducts having 
cross-sectional areas no larger than the 
face of the coils. New baffle arrange- 
ment helps direct flow of air through 
coil. Casing flanges are pierced to per- 
mit use of either bolts or self-tapping 
sheet metal screws. Bonderizing pro- 
tects casings from rust and improves 


paint adhesion. 


A.C. Voltage Regulator 

Gulow Corp., 26 Waverly Pl., New York, 

2. 
Self-aligning solid silver contact, con- 
trolled by a single knob switch, provides 
small increment voltage change from 0 
to maximum values in Vari-Former. No 
carbon brushes are used. Increment 
increase is in the order of 0.75 volts or 
less. Standard units are auto-trans- 
former type for high efficiency and good 
regulation. They are available wound 
for constant current or taper wound for 
current proportional to voltage. Drip- 
proof construction, high overload capa- 
city and low no-load loss are features. 
All working parts and windings are pro- 
tected by a ventilated, heavy-gage shell. 
Windings are on a shell-type core, im- 


pregnated for moisture 


resistance to 
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and humidity. Mounting provides for 
bolting to panel, support or table. The 
units are supplied with either auto- 
transformer or separate windings for 
isolation of circuits. They are available 
for single- or 3-phase use with single 
control. Class A or B insulation is op- 
tional. 


Pocket Slide Rule 
Charles Bruning Co., 
Ave., Chicago 41, Ill. 
Accuracy and visibility are described as 
outstanding features of the No. 240] 
5-in. pocket slide rule. Constructed of 
plastic materials, the graduations are 
molded in. The graduations and nu- 
merals of the CI scale are in red. Three 
screws in the back of the rule provide 
tension adjustment of the slide. <A, B, 
CI, C, D, K, S, L, T, inch and centimeter 


scales are provided. 


4700 


Montrose 


Specimen Mounting Press 
Precision Scientific Co., 1750 N. Spring- 
field Ave., Chicago 47, Ill. 

Operation by air which is automatically 

set by a constant pressure reducing 

valve to maintain pressure on specimens 
while curing is the principle of a semi- 
automatic specimen mounting press. 

Uniform specimens identical in size and 

hardness are thus assured, polishing 

characteristics are improved and operat- 

‘ing time is reduced. 
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industrial Power Tube 

Federal Telephone & Radio Corp., 32 
Central Ave., Newark 1, N. J. 

First in a series especially designed 
or industrial use in high-frequency 
heating equipment, a compact power 
tube, designated F-5303, is supplied 
with 6-in. flexible copper leads _per- 
































































manently secured to the tube terminals. 
Filament and grid elements are con- 
servately spaced and there is no ceramic 
insulation. Rated at 3,500 watts input, 
the tube operates at full ratings at fre- 
quencies up to 50 megacycles. Maxi- 


mum ratings are d.c. plate voltage, 
3,500; d.c. plate current, 1.0 amp.; 


plate dissipation, 1,200 watts. Filament 
current is 27.5 amp. at 11 volts. Overall 
height of the tube is approximately 7 in. 
with a maximum diameter of 34% in. 
Model F-5303 is designed for forced-ait 
cooling. and Model F-5302 is supplied 


wate! cooling. 


Photo-Copying Device 
nter Electro-Copyist, Inc., 476 5. 4 ar- 
St., Syracuse 2, N. Y. 
\nything writeen, typed, printed, drawn 
‘hotographed can be copied on the 
Model No. 50 KE lectro-Copyist machine. 
Maximum size that can be copied is a 
sheet 12x18 in. 
Pl. wood with bright-chrome trim. Copy- 
surface is light-diffusing Lanticoid. 
Pressure surface is a 


The exterior case is 


fabricoid cover. 
with tension springs attached to a metal 
which is pulled into metal hooks 
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attached to the front of the machine. 
Four 60-watt and six 40-watt white 
lamps provide lighting. The former are 
used for making negatives and both are 
used for making positives. A 
switch controls the lighting. 


toggle 
Exposure 
time is controlled by a mechanical timer 
the front of 


mounted on the machine. 





6-In. Stainless-Steel Tubing 

Chicago Metal Hose Corp., Maywood, Ill. 
Addition of a 6-in. I.D. size to the line 
of Rex-Flex stainless-steel flexible tub- 
ing has been announced. This brings 
the range of available sizes from Ys to 
6 in. I.D., making a total of 16 different 
and 5 of wall 
available. 


sizes types structure 













































































Copying Pencil 

Reliance Pencil Corp., Mt. Vernon, N. Y. 
Made in three degrees of hardness espe- 
cially for carbon-copy purposes, the No. 
700 DuroLead pencil incorporates a spe- 
cial “lead” that is intended to withstand 


pressure and not break easily or cut 
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through paper. Incorporated with this 
is a special 


process of bonding the 
“lead” to the wood. The three degrees 
of hardness are medium, for blackest 
original and average number of car- 
bons; firm, for black original and many 
carbons; and hard, for light original 
and maximum number of carbons. 


Mercury-Plunger Relay 
H-B Electric Co., 6102 No. 
Philadelphia 38, Pa. 

To keep the plunger upright and fric- 

tion-free, which results in a faster 

cleaner break and eliminates mercury 
splash or a prolonged arc, a crown- 
shaped wire guide has been incorporated 
as a part of the plunger in a mercury- 


21st St., 


tame “J 
Pea tioy 00 cr 


cnet 






plunger relay. In addition, the arc is 


broken 


which eliminates powdering. 


now over a ceramic material, 
The relays 
are of the normally open series, avail- 
able for a.c. up to 440 and for 


d.c. to 250 volts, with contact capaci- 


volts 


ties as high as 30 amp., with hermeti- 


cally sealed mercury-to-mercury con- 


tacts. 


Program Timer 
Zenith Electric Co., 152 W. 
Chicago 10, Ill. 


1M alton A 


Consisting of an automatic switch 
which- can be set to close an 


electrical circuit at any desired 


5-min. interval as often as desired, a 
program timer is operated by a syn- 
chronous motor. Circuit closure can be 
adjusted from 5 to 60 sec. The program 
mechanism is set automatically by turn- 
ing the minute hand as on an ordinary 
clock. Small brass spring clips are in- 
serted in slots of the program disk for 


the program desired. These pins select 
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the operating times. Operation is per- 
formed by a set of cam-operated con- 
tacts. Silver contacts operate with snap 
action. Rating is 10 amp., at 110 volts. 
The steel case is 8x12x4 in. 


Plastic Coating 
Watson-Standard Co.., 
Pittsburgh, Pa. 

Phen-Cote is the name 

ganic surface finish 

thermosetting resin. 


225 Galveston Ave., 


given an or- 
made from a 
The resin is con- 
verted in a short baking cycle to a 
hard, flexible film that acids, 
alkalies, oils, greases, alcohol, solvents 
and other chemicals. 


resists 


It is adapted to 
spraying, dipping or roller-coating. The 
finish contains no oil modifier or plasti- 
cizer. It black iron 
plate and on electrolytic and hot-dipped 
tin plates. 


can be used on 


Linear Actuating Device 


Mfg. Corp., 
Jefferson ‘Blvd., Los Angeles, 


Electrical Engineering & 

4606 W. 

Calif. 
Double integral gear-reduction unit to 
operate the screw jack actuator, mag- 
netic clutch and brake, and a control 


gear 


reduction drive to turn cams for 


opening and closing specially developed 
limit travel switches are features of an 
electric-motor-driven lineary actuating 
device. Maximum load is 3,000 lb., with 
2%%-in. travel on the jack in less than 2 
sec. An additional take-off shaft is pro- 
vided for a positioning indicator. Speed 
is 10,000 r.p.m. and rating is 144 hp. 
The unit was designed specifically to 
extend dive brakes on Lockheed P-38 
fighters. 


Hydraulic Foot Pump 
Lyon-Raymond Corp., 2046 Madison St., 
Greene, N. Y. 

Two-speed foot pump for pressures up 

to 10.000 Ib. per sq. in. has been added 

to a line of hydraulic pumps. Two pis- 
tons are provided—one a _ high-speed, 
low-pressure piston, the other a small, 
slow-speed, high pressure piston. Up to 

1,000 lb. pressure both pistons pump oil, 

but at this point the high-speed, low- 

pressure piston automatically cuts out 
and higher pressures are developed by 


the small high-pressure piston. Fast 


travel at low pressure is provided. Max- 
imum pressure can be predetermined 
by adjusting a relief valve. The pump 


is self-contained and designed for con- 


tinuous, heavy duty. It can be furnished 


with a base suitable for mounting or 
with an auxiliary base for use on the 
floor without fastening. 


Aluminum Plating Process 
Enthone Co., 522 Elm St., New Haven, 
Conn. 

Electroplating of all types of aluminum 
is facilitated by the Alumon process of 
preparing aluminum for plating. Both 
rack and bulk work can be handled. 
A short dip in the Alumon solution 
produces an active alloy base which can 
be subsequently copper or silver plated. 
After the work has been given a short 
copper plate, it can then be electroplated 
with other metals. Work plated by this 
method can be subjected to severe dis- 
tortion without flaking and the plate can 
be soldered. 
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Plastic Sheet and Tubing 
Resin Industries, Santa Barbara, Cali} 
Made of a vinyl resin compound, Resin- 
ite plastics are available in the form of 
tape, tubing and coated sheet. The tape 
is intended for use as insulation on wire 


7 


and cable, for the protection of wiring 
assemblies and for splicing synthetic- 
insulated wire. It is available in nu 
merous widths, thicknesses, and _ roll 
The tubing can be used in appli 
cations involving corrosive chemicals, 
air, fluids and electrical sleeving. Fab- 
rics such as cotton and woven asbestos 
and 


sizes. 


with 
Resinite for such uses as acid-resistant 


glass can be impregnated 


sheeting and upholstering material. 


Variable-Speed Drive 
Ohio Gear Co., 1325 E. 179th St., Cle 
land, Ohio. 
Consisting of two mechanical differen 
tials and a standard variable speed re 
ducer, the Model T3 differential vari 
able-speed 1,800-r.p.n 


source 0 


drive uses a 


squirrel-cage motor as a 
power. Output speed can be obtaines 
from 0 to 800 r.p.m. in one direction. © 
from 400 r.p.m. forward through 0 

LOO r.p.m. reverse. Torque remains Co! 
stant throughout the entire range. Units 
can be supplied to provide up to 2,100 
in. lb. torque through the same speed 
control box 


ranges. By means of a 


the output shaft can be made to dup! 
cate any movement of the control sha! 
Che control shaft can be operated wit 
low torque while the output shaft dé 
livers full power. The bevel gears 

the differentials are made of alloy ste« 
hardened and mounted on an! 
friction bearings. The worms are hard 
ened and ground and the low-ratio, hig 
helix angle worm gears are made fro! 


case 


high-grade gear bronze. 
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Pin and Shaft of Equal Strength 


[HE ACCOMPANYING TABLE gives the 
sizes of round driving pins and round 
shafts drilled to receive the pin in which 
both parts are equally strong in shear, 
for the condition that the shaft and pin 
are made of the same material. 

rhe calculations are based on the for- 
mulas of H. F. Barifi which were pub- 
lished in Propuct ENGINEERING, May 
1934, page 187. The author has discov- 
ered that when the pin diameter equals 
40 percent of the shaft diameter, the 
shearing stress in the pin equals the 
shearing stress in the shaft, also that the 
polar moment of inertia of the drilled 
shaft equals the shaft radius to the 
fourth power. 

Values given in the table in columns 
headed “Torque,” and “Load on One 
Knd of Pin” have been computed for a 
shear stress of 12,000 lb. per sq. in. For 
other values of shear stress, the load on 
one end of pin equals the cross-section 
area of the pin multiplied by the allow- 
able shear stress, and the torque equals 
the load on the pin multiplied by the 
shaft diameter. 

R radius of shaft, in. 
radius of pin, in. 
shearing stress in shaft, lb. per sq. in. 
‘Sp = shearing stress in pin, lb. per sq. in. 

= polar moment of shaft cross-section 
through the axis of pin bore 
torque on shaft, in. Ib. 
torque delivered by pin, in. lb. 
central angle subtended by one half 


the chord of circular segment section 
or drilled shaft, radians 


hud i 
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nou 
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HERMAN J. SCHOLTZE 
Design Engineer, Columbia Machine Works . 
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Equal Strength Shafts and Pins of Similar Material 








Torque, Cross- 
in. lb. at Load Section 
Dia. of | Dia. of Polar Polar 12,000 Ib. on One Area of 
Shaft, Pin, Moment of Section per sq. in. End of | One End 
in. in. Inertia, Modulus, | Shear Stress | Pin, Ib. of Pin, 
D d J/R P= T/D| sq. in. 
1/4 0.100 0.000244] 0.001952 23.5 94 0.00785 
5/16 0.125 0.000597} 0.003820 45.8 146 0.01277 
3/8 0.150 0.001236} 0.006579 79 210 0.01767 
7/16 0.175 0.002290} 0.01047 125 286 0.02405 
1/2 0.200 0.003906) 0.01562 187 374 0.03142 
5/8 0.250 0.009537} 0.03051 366 590 0.04909 
3/4 0.300 0.01977 0.05273 635 845 0.07069 
7/8 | 0.350 0.03663 | 0.08374 1,010 1,160 | 0.09621 
1 0.400 0.06250 0.1250 1,500 1,500 0.1257 
1-1/4 0.500 ~ 0.1526 0.2442 2,940 2,350 0.1963 
1-1/2 0.600 0.3164 0.4218 5,100 3,400 0.2827 
1-3/4 0.700 0.5862 0.6700 8,000 4,57 0.3848 
2 0.800 1.0000 1.0000 12,000 6,000 0.5027 
2-1/4 0.900 1.6018 1.4238 17,000 7,550 | 0.6362 
2-1/2 1.00 2.4414 1.9531 23 , 400 9,350 0.7854 
2-3/4 1.10 3.5745 2.6000 31,200 11,350 0.9500 
3 1.20 5.0625 3.3750 40 ,500 13,500 1.131 
3-1/2 1.40 9.3789 5.3593 64,000 18,200 1.539 
4 1.60 16.000 8.0000 96 ,000 24,000 2.011 
4-1/2 1.80 25 .629 11.390 125 ,000 27 , 700 2.545 
5 2.00 39.062 15.625 187 ,000 37 ,500 3.142 
5-1/2 2.20 97.191 20.797 240 ,000 43,750 3.801 
6 2.40 81.000 27 .000 324,000 54,000 4.524 
7 2.80 150 .062 42.875 515 ,000 73,500 6.158 
8 3.20 256.000 64.000 770,000 96 ,000 8.042 
9 3.60 410.062 91.125 1,090 ,000 121,000 | 10.18 
10 4.00 625 .000 125.000 1,500 ,000 150,000 | 12.57 
11 4.40 915.062 166.375 2,000 ,000 182,000 | 15.21 
12 4.80 |1,296.000 [216.000 2,600 ,000 216,000 | 18.10 
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Kilowatt Calculator 


HAROLD BLESS and CHARLES KANIGEL 
Marine Engineers, Philadelphia Navy Yard 


THIS NOMOGRAPH is for three phase alternating current cal- or 2 respectively and then dividing the Kilowatt scale by 
culations where power inputs to motors are required and 


4 or 2. The ampere scale can be used as shown, or multiplied 
where the voltage varies. The nomograph as constructed is_ or divided by integral powers of 10, such as 10, 100, and so 
for 440 volt lines. It can be used for 110 volt and 220 volt on, and at the same time multiplying or dividing the Kilowatt 
three phase lines by dividing values on the volts scale by 4 scale by the same number. 
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Kilowatts 
Factor 


Power 


Example 
V = 440, Pf =0.75,A=4.0 
Draw line from V = 440 
to Pf = 75. This line cuts 
B scale at b. 
Draw line from b to A= 4.0. 
on Kw. scale read Kw.=2.29 
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Sleeve Bearings cannot be “nearly right.’ In order to 
function properly . . . to deliver the utmost in per- 
formance for the longest period of time. . . they must 
be correct in every single detail. Every measurement 
must be precise. The alloy must be strictly according to 
specifications. 


Producing bearings that are correct is an easy matter 
for Johnson Bronze. We start with highly skilled per- 
sonnel . . . employees with a fine appreciation of the 
need for accuracy. We employ up-to-date manufac- 
turing methods. Every single operation is checked and 
rechecked. Then we add our more than thirty-five years 
of exclusive bearing experience. 


The net result is a product of the highest quality possible. 
This is one reason why so many leading manufacturers 
in every type of industry continue to specify—Johnson 
Bronze for all their Sleeve Bearing requirements. 


JOHNSON BRONZE CO. 


508 S. MILL STREET - NEW CASTLE, PENNA. 


NATE. r 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 


™ 


———— 
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a ough Clecteical Conteot— - 


Square D’s Line of Relays, Contactors 


and Timers is Complete and Plexible 


@ Between the upper and lower slides of this special 
hydraulic press, 500 tons pressure converts a charge of 
powdered metal into a Chrysler Oilite oil cushion self- 
lubricating bronzebearing. Electrically-operated valves 
control the hydraulic pressure and motion of the slides 
through a definite sequence of a dozen steps in the 
forming of each bronze bearing. 

Nothing too difficult about the control problem so 
far. But—the Chrysler Corporation wanted this press 
to make four types of Oilite bearings—each requiring 
a completely different sequence. Every sequence called 
for a total of twelve separate cycles of twelve steps 
each, to be controlled electrically. 

Designing the electrical circuit was a brain-twisting 
job for Square D’s team of field and factory engineers. 
Dozens of preliminary diagrams and charts were drawn. 
When the circuit was ready, the intricate control prob- 
lem was solved with only fourteen Type R multi-pole 
contactors, three Type R timing relays, a small control 
relay and a disconnect switch. These units were 
mounted and front-wired on a steel panel enclosed in 
a cabinet only 27” x 44" x 7%"’. Two selector switches 
provide easy, instantaneous changing from one se- 
quence cycle to another. Square D is proud of the 
finished job—and so is Chrysler. 

Because any combination of normally-open and 
normally-closed poles up to eight was available, a 
minimum number of contactors could be used. For 
example, one device had a total of five normally-open 
and three normally-closed poles. Exactly the proper 
timing function was obtained because the Type R 
timers could provide delay after either energization or 
de-energization. Timing is steplessly adjustable from 
0.2 seconds to 3 minutes. 

When you are confronted with a control problem, 
complex or routine, call in a Square D Field Engineer. 
He talks the machine tool language—Square D Com- 
pany, Industrial Controller Div., Milwaukee 12, Wis. 


SQUARE 7) COMPANY 


DETROIT . MILWAUKEE ° LOS ANGELES 
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Electrical Control Panel 
for 500 Tons Hydraulic Press 
Type R contactors and timers control hy- 
draulic valves to govern pressure and 
motion sequences. The press is designed 
to make two types of straight bushings, a 
thrust bearing type and a flange washer 
type. It can also be used as a standard 
press with the lower slide held rigid. 





sf * * 
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BOUGHT THIS BRUSH SURFACE ANALYZER 


When the Addressograph-Multigraph Corporation in Cleveland, found 
it mecessary to accurately measure the surface finish on grained zinc 
plates, they bought a Brush Surface Analyzer to do the job. Now, they 
are able to control these surfaces. to micro-inch roughness by studying 
graphic readings of the irregularities measured to one millionth 
of an inch (.000001”). 
This instrument was purchased with a high priority rating. No longer 
is this necessary. Greatly expanded production facilities are now 
enabling us to make prompt delivery with no priorities. 
The Brush Surface Analyzer is an indispensable tool in modern pro- 
duction where closer control of surface finish is greatly emphasized. 
See how this instrument can best serve your production needs by 
a demonstration at your plant. 


Also write for a free brochure —‘Surface Finish —.000001 inch.” 


THE BRUSH DEVELOPMENT COMPANY 
3493 PERKINS AVENUE | CLEVELAND 14, OHIO 
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Liquid or powder levels can be controlled better 


electronically—New method gives long, trouble- 
free service—Easy to install; no maintenance problem 


W Flectropic Equipment b Ppotoswitch, | ve Equipment 
developed by Phot toswitc ncorporate “makes possible 
precision level-control of all powders or d mak regardless 
of viscosity, conductivity, combustibility, or temperature 
—whether corrosive or noncorrosive. 

Electronic level-control equipment is now being used in 
thousands of industrial plants—chemical, food-packing, 
dairy products, breweries, and every other industry where 
level-control problems exist. 


pplications: 
Initiate pump, motor, or valve-control at one or more 
predetermined levels; set off signals and alarms 
Initiate various pump-programming operations 


Control the interface between two liquids—such as 
water and gasoline 


Control degree of concentration when 
liquids are being mixed 


Detect boiler-feedwater contamination 


w It Works — For conductive liquids, a metal 
probe is inserted in the system at the level to 
be controlled. The probe is connected through 
a coaxial cable to an electrical circuit. When 
liquid comes in contact with the probe (or in 
some cases breaks contact with the probe),,a 
minute current passes through the electrical 
System. This is amplified by RCA Electron 
Tubes. The amplified current operates a relay 
causing the desired operations to be per- 
formed—such as operating valyes or pumps. 


For nonconductive liquids and for powders, 
& Capacitance-type probe is used. 
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Turn to Electronics for Solution of Your Own Problems— If you 
are interested in electronic level-control, write to P/hoto- 
switch Incorporated, Cambridge 42, Mass. 


Electron tubes are providing a practical solution to 
hundreds of diversified manufacturing problems—process- 
control, machine-control, heat-treating, plant-protection, 
and a host of others. Consult with RCA tube-application 
engineers for information or advice on possible applica- 
tions of your own. For examples of electronics at work in 
our own factories, send for the free 32-page booklet, 
“Electrons In Action At RCA.” Write to RCA, Commercial 
Engineering Section, Dept. 62-52Y, Harrison, N. J. 


THE FOUNTAIN-HEAD OF MODERN TUBE DEVELOPMENT IS RCA 


"att 


BUY BONDS 


—- 


62-6336-52 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION « CAMDEN, N. J. 
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and Sickles “Submersible” R..F. Components are unharmed 


” \Y) ew mae 4 , cor r Sit | ae 
Sickles ‘‘Submersible 


They are hermetically-sealed with wide soldered joints in sturdy deep- 
drawn zinc “‘hulls."’ They are equipped with fused metal-to-glass 
bushings. All adjustments are under rugged “‘hatches’’ that are sealed 
with Neoprene gaskets. 

Permanent efficiency is sealed IN — 
harmful elements are sealed OUT 


Flexibility is practically unlimited. Tell us your needs, give us plenty 
of room and we can produce a ‘‘Submersible’’ R. F. Component that 
once installed can be forgotten. 


For best in circuit components, specify Sickles. 


THE F. W. SICKLES COMPANY . CHICOPEE, MASSACHUSETTS 











Kadio and Cleclronéc Specialties 7 for 7oday and Jomovnw 
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The Only Limit Switch 
BUILT BY MACHINE TOOL BUILDERS 


FOR MACHINE TOOL BUILDERS 





1ed 





Over 80% of all the builders of automatic - 
machine tools use Snap-Lock Limit Switches. 

There can be only one reason for such top-heavy pref- 
erence—and that is the kind of performance and long life 
Snap-Lock Switches deliver in tough service. 

Snap-Locks are made for all normal circuits—levers and 
mountings to suit. Ask for engineering recommendations 


For more details send for , 
Bulletin EM-42 to suit your special needs. 





The NATIONAL ACME CO. 


1ZO EAST 131st STREET ° CLEVELAND 8, OHIO 


) ~ ~ 
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Corrosive acids, heat, moisture. dirt, 
overloads and the human element can 
all give knockout drops to even the 
best designed motors — motors de- 
signed by experts to do a specific job 
-motors built to operate economi- 
cally, give maintenance-free service. 
Without such motors, the war pro- 
duction of American industry would 
not have been possible. Yet, records 
show motor failure still imposes heavy 
time and dollar loss on nearly every 
concern in every industry. 
Fiberglas* Electrical Insulation Ma- 
terials have proved their ability to 
protect motors from the conditions 
which cause a majority of failures. 
They provide that “extra” protection 
which assures a decrease in down time 


and consequent production losses. 


Fiberglas Insulation cuts 


rewind shutdowns 


The experience of a Michigan manu- 
factyrer is typical of benefits ob- 
tained from Fiberglas Insulation: 
Main power boiler blower fans are 
located on top of the boilers, operat- 


ing at high ambient temperater®; with 


88 





cooling air for the motors carrying 
considerable acid and chemical fumes. 
The average periods between rewinds 
was from six months to one year. 

Then a Fiberglas-insulated motor 
was installed. Except for one short peri- 
od, it has operated continuously since 
February, 1938. After four years of 


service, the motor was tested. Megger 


readings were high, 
indicating the ex- 
cellent condition of 
the insulation. The 
motor was blown 
out with steam and 
reinstalled. 

And remember, 


the only added cost 


FIBERGLAS | 





in rewinding with F iberglas is the slight 
difference in insulating materials. 
Fiberglas Electrical Insulation Ma- 
terials, in plain and treated forms, are 
available now. For complete informa 
tion, consult your distributor or write 
us for new catalog. Owens-Corning 
Fiberglas Corporation, 1869 Nicholas 
Building, Toledo 1. Ohio. In Canada, 
Fiberglas Canada Ltd.. Oshawa, Ont. 


BE SURE TO SEE THE FIBERGLAS 
ELECTRICAL INSULATION MATERIALS EXHIBIT 
THE NEXT SHOWINGS ARE: Hotel Statler, 
Buffalo, February 27-March 1; Biltmore, Dayton, 
March 7-8; Netherlands Plaza, Cincinnati, March 
13-15; Henry Grady Hotel, Atlanta, March 20 
21; Tutwiler Hotel, Birmingham, March 27-28 


Further showings will be announced later. 


ASK FOR FIBERGLAS—IN YOUR NEXT NEW MOTOR—AND ON YOUR NEXT REWIND 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL 
INSULATION 
MATERIALS 





THERE’S A COMPLETE LINE OF FIBERGLAS ELECTRICAL INSULATIONS 


YARNS * TAPE * CORD * SLEEVING ° 


CLOTH AND OTHER FORMS. Also available i”: 


Magnet wire, Lead wire, Special wires, Varnished cloth and tape; Mica combinations: Laminctes, 
Saturated sleeving, Varnished tubing, Pressure sensitive tapes, Special products. 
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POWER FOR SMALL 
FANS AND BLOWERS 


2 





slight a 
n Ma. TYPE "L” MICROMOTOR a NG 


DIAMETER IS 3%. 


ns, are 


- 
forn a 


lees - —MICROMOTORS 


anada, 
1, Ont. 


EMAND trouble-free perform- bet that when a Redmond engineer 


_ ance in the small motors you specifies a Micromotor for your par- 
7 : buy. Demand reliability. ticular application your job is being 

aati ; handled right. Get in touch with 
Dayton, You can rely on the sound engi Redmond now and get the details. 


5 dell eetenntiamanananial neering in Redmond Micromotors. roams Gri CT 7 Bas 
ae Jiicient Redmon owers x $ s > ustrated above are AC Type ‘‘L’’ Micro- 
arch 2 for use with Micromotors You can rely on their quiet smooth motors built in sizes up to 1/40th horse- 











1 27-28. are supplied for a wide operation, built-in uniformity and power. Many other types of Micromotors 
er. variety of applications. long life lubrication. And you can are available. 
-EWIND 
. OM pany 
ww ce cla Sow ot Oat OWOSSO, MICHIGAN, U. S. A. 
a "ve acres of floor area, 
able in: 
ninctes, 


AC AND DC MICROMOTORS yw DYNAMOTORS % CONTROLLERS »% BLOWERS 


0). 5 > —_— " - 
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Small, rugged motor designed for 
fan service. Recommended for hair 
dryers, air circulators and similar 
applications. 


An outstanding fan motor design 
from both appearance standpoint 
and mechanical detail. 


Heavy-duty universal motor 
with in-built spur gear reduc- 
tion. 


Universal motor with shaft 
carried on double row ball 
bearings; developed for use as 
a high-speed grinder. 








A thoroughly dependable motor is the first step om... 
articularly 

in meeting the high standards of performance : fade nites for 
cleaners, agitators, 


that will be demanded of tomorrow’s products. oe tine 


and similar applications. 





Backed by 30 years’ experience and used suc- 


THOROUGH 
__, ENGINEERING... 


cessfully in over three thousand special applica- 


is the basic factor be- 


tions, Lamb Electric motors ma rovide the 
“ i hind the successful 


answer to your motor problems. papa aa ee an 
cial application mo- 
tors shown here and many others we have 


THE LAMB ELECTRIC COMPANY designed and built for all types of equip- 
KENT, OHIO — 
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THESE GENERAL 
INDUSTRIES MOTORS ARE 
CERTAINLY SMOOTH YES, AND YOU 
CAN'T BEAT THEIR 
ey PLASTIC PARTS 
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SMALL MOTORS and molded 
plastic parts, both from 
General Industries, meet 
frequently on assembly 
lines of leading manufac- 


turers. When they do, 





they match up with pre- 


cision because of the care 





and ability which goes 





into their manufacture. 


coms aa Bor 









Ba FROM GENERAL INDUSTRIES | 
eS 
i? Our Smooth Power drives have been proved for 
years in our own lines of recorders, record-changers and 
turntables. Their quick pickup, unvarying speed, 
velvety smoothness and dependability have kept them 
favorites for many peacetime products, and have been 
oy" responsible for their wide military use. Most buyers find 
na what they want in our standard lines, but when specifi- 
ors, cations are unusual, we design and build them to order. 
ons. 


T 
a Pog In our molded plastics division, your blue- 


prints or sketches get close scrutiny by engineers who ERAL 






know plastic compounds and how to use them. Our 
mold designers study every job to find ways of doing it NDUSTRIES 
better, quicker and more economically. As for close COMPANY 

tolerances and fine finishes, we refer you to the assembly 
men and inspectors in the many plants which depend 


ELYRIA, 


upon us for their molded plastics. 





So, you can depend upon General Indus- 
tries for your postwar needs in both these 
products. You'll save time by starting 
general discussions now, to be followed by 
details when our military commitments 
have been finished. Please address the spe- 
cific division... motors or molded plastics. 
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SPEEDING SPIRITS FOR 
WAR USE 
WITH TELECHRON MOTORS 








Wen war called for 
greatly increased supplies of in- 
dustrial alcohol, installation of 
this control panel helped a mid- 
western distillery to step up its 
production of high-proof spirits. 
These control instruments made 
possible the quick conversion of 
a low-proof distillate tower to 
production of 190-proof alcohol. 


Each of the recording and con- 
trolling instruments is driven by 
a synchronous, self-starting 
Telechron motor. They record 
and control the feed to the 
tower, the steam used in distilla- 
tion, temperature of the cooling 
water. and the vacuum in the 


92 


tower. Their smooth, constant 
speed keeps the distillation 
process at peak efficiency — 
around the clock. 


Telechron motors are avail- 
able in sizes from 12 to 250 


TIMING 
CONTROLLING 
METERING 
RECORDING 
SWITCHING 


CYCLING 
OPERATIONS 

SIGNALING 

FIXED PROCESS 
CONTROLLING 











Your country needs your 
dollars NOW. Buy Wer 
Bonds—and HOLD them! 


volts for all commercial fre- 
quencies — and from 1 to 1800 
rpm. Accurate, dependable and 
flexible, they are used in all 
kinds of industrial operations. 
Their applications include: 


MEASURING 
GAGING 
REGULATION 
COMMUNICATIONS 


Our more than 25 years’ experience in making synchronous, self- 
starting motors for instrumentation is available to you for the 
asking. Just write Motor Advisory Service, Dept. D. 


Telechron 


REG.U.S 


WARREN TELECHRON COMPANY 


PAT. OFF 


¢ ASHLAND, MASSACHUSETTS 


MAKERS OF TELECHRON ELECTRIC CLOCKS AND SYNCHRONOUS ELECTRIC MOTORS 
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COMPONENTS 4 
t PXCLUSIVELY! 


No, we don’t claim to be a “Jack of all trades”! Our 
line is, and has been—for more than two decades— 
radio components. 


When Uncle Sam sounded the sos for highest-standard, 
precision instruments in our specialized field we were 
ready to turn them out, and ship them out, in mass quantities 
to the far horizons of the war fronts of the world. This 

job still claims our all-out attention. 


But we will be in a strategic position when reconversion time 
comes. For we shall return without undue effort or interruption 
to the production of our original line of variable condensers, 
tuning units, actuators and record changers. There'll be innovations 
and improvgments, of course—and new items, too, such as our 
recently announced SPEAKER line—all obviously and logically 
in our specialized realm of radio components. 


We still have capacity for urgent war assignments. 


be Gites Junonngy 


CORPORATION 


829 NEWARK AVENUE 
ELIZABETH 3,N. J. 


vwdustry fo 4; 
gor *6,, 
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~50XBX103 
D.P. D.T. main contacts, 
rated 6 amps. af 24 
volts DC. 34%" long; 
1%" high; 154" wide. 


A New Struthers- Dunn 
“MEMORY” RELAY SERIES 


Simplified Interlock —Symmetrical Design 


ae 


Sturdily constructed to aviation 
specifications, and of immensely 
simplified design, Series 50XBX 
2-coil Relays are an important addition to the 
well-known line of Struthers-Dunn “Memory” 
types. A new style positive interlock between the 
two symmetrical operating elements represents 
latch-in relay construction in its simplest, most 
dependable form. This latch requires no ex- 
traneous parts other than integral extensions of 
the sturdy coil “‘armatures” themselves. It oper- 
ates positively from a momentary impulse and a 
minimum of power. Application of power to one 
coil latches the contacts into one position. 
Power then applied to the other coil throws 
the contacts into a latched-in second position 


A third “unlatched” position, valuable for certain 
applications, can be obtained by energizing both 
coils simultaneously. 

The 50XBX design makes it easy to obtain 
make-before-break, or break-before-make con- 
tact combinations. Contacts do not interrupt the 
coil circuit until the “throw” is entirely com- 
pleted and contactsare locked in the new position. 

Struthers-Dunn Memory Relays of this general 
type are praduced in ratings from 6 to 200 
amperes or more, and with practically any 
desired contact arrangement. Standard types pro- 
vide for two auxiliary contacts, one in each coil 
circuit. The use of auxiliary contacts makes it 
possible to obtain operation over an extremely 
wide range of voltages, a-c or d-c. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 


: aan pe none am 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE « BOSTON « BUFFALO « CHICAGO « CINCINNATI « CLEVELAND « DALLAS « DENVER « DETROIT e HARTFORD 
@NDIANAPOUS « LOS ANGELES « MINNEAPOLIS « MONTREAL « NEW YORK « PITTSBURGH e ST. LOUIS « SAN FRANCISCO SEATTLE « SYRACUSE « TORONTO » WASHINGTON 
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Tobe Leads the Noise Elimination Field 


FREQUENCY ' MEGACYCLES 


ne problems are as vexing as the elimination ’ i: 1 oe oe on Ht on we 
of unwanted radio interference set up by the rT pcoalasta om 8 
operation of nearby electric motors. And few | 
sources of engineering advice on this subject are 

as experienced as the Tobe Engineering Staff. 
Tobe is the acknowledged leader in this field; 
our organization has devoted 17 years to the 
intricate problems of noise elimination. 
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ATTENUATION (IN OBS 


The large #1180 Navy-Type Filter illustrated Tao ach itTERETTE vents: a 
above is an example of our specialization. Ex- : 
amine the curve and container dimensions. This ATTENUATION RANGE 150 KC TO 150 MC 
is only one of a large number of filters designed MAN-MADE p, a 
to meet special needs. Send for complete details. RS °/0 
Let us help you solve any problem connected 
with blotting out unwanted “man-made” radio 
static. Your inquiries are welcome. 


3 
TOBE DEUTSCHMANN CORP., CANTON, MASS “y 


aro WS CUTERVLO® 
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IN 20 OHM LINE 
ELECTRICAL DATA 








<7, CONTAINER DIMENSIONS 


> 
ia 

Length . . 101/86” Height . . 311/16“ 
; Width . . 33/4 Overall length 131/8“” 


























Interchangeable Control Units 


From this complete line of Control Units (black Bake- 


lite sections) you can assemble any arrangement of 
Push Button Stations, Pilot Lights or Selector Switches, 
from simple remote controls to practically any com- 
bination required. Push buttons, transfer switches and 
pilot lights are interchangeable and adaptable to any 
regular or special combination . . . Standard housings 
may be had in steel, cast, weatherproof, flush with 


brass plate and box, or in separate units. 


As indicated above, complete Control Units may be 
ordered by Catalog number for commonly standard 
requirements. For all others, the control units, bulls- 
eyes, labels, covers and housings are ordered separatel) 
by Catalog number to make up the assembly needed. 
Units without housings or special panels may be group- 
ed to fit any condition of installation or control ... 


Motor Starting Switch Catalog 9-M on request — lists th 
complete line; our engineers will gladly cooperate in laying 


out control diagrams. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,., U.S. 4 
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FOR EVERY NEED 


























ere’s an easy way 
to solve your sequence control problems 


LIMIT SWITCHES The Sommer & Adams 3-spindle milling machine, illus- 

FOR SEQUENCE OPERATIONS trated above, shows what an alert machine tool designer 

} can do to solve his special sequence control requirements 
with standard Allen-Bradley controls. 


A special Allen-Bradley control panel, made of standard 
contactors and relays, is mounted on the back of the above 
milling machine. Standard limit switches and master push 
button stations, all interconnected with the main contactor 
panel, provide for the desired automatic sequence control. 
That's all there is to it. No costly development work—no delay. 


ws ie When you have an Allen-Bradley control catalog in front 
: S of you, it is easy to hook up any combination of sequence 

operations. Our engineers are always available to help 
you, too. Why not send for Allen-Bradley bulletins on ma- 
 * a. chine tool controls, today. 
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Relay in general pur- 


Relay in water- 4 = | . ‘s ; : ¢ 4 pose enclosure 
tight cabinet ; 


SEVENTEEN A-B RELAYS AND CONTACTORS 
on Transformer Type A. C. Welder 


° Courtesy Glen Richards Company, Oakland, Cal. 


L* aed 
Relay in enclosure for 12-Pole relay in gen- 
explosive atmospheres eral purpose enclosure 


Ps 1S LAWNS 


800 STANDARD TYPES...1O FIT YOUR SPECIAL NEEDS 


Allen-Bradley relays are designed to electric motor control 
standards with adequate electrical clearances. They are ruggedly 
constructed ...and good for millions of trouble-free operations. Only 
a few of the hundreds of standard Allen-Bradley units are shown 
on this page. The combinations of contacts, circuits, and enclosures 
are so extensive that you can easily find a standard relay that will 
exactly fit your requirements. 

Bulletin 700-200 on AC-DC relays is a valuable encyclopedia on 

Thermostat Relay relay applications. We will gladly mail a copy on request. 


eo Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


Machine Tool Relay 
8 N.O. Contacts 


moaversiteyr ALLER -B R 7 DLEY °cc= 
| A-C D-C RELAYS AND CONTACTORS ic 
> Quality” 


Transformer-Type Re- Machine Tool Relay 
lay 2 N.O. and 2 N.C. 2 N.O. and 2 N.C. 


Contacts Contacts 





An ASVA 


SOLENOID 
VALVE... 


| pur- 


in gen- 
nclosure 
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guards this powerful Sterling Viking Diesel Engine 


Those who design and build Diesel Engines, such as Sterling Engine 

Company, Buffalo, N. Y., put reliability on an equal footing with effi- 

ciency for they are inexorably linked. Materials of construction are the 

best obtainable. Ample safety factors are employed. Ratings are con- 

N Relay servative, yet with all the care they put into the design and construction, 
eg the Sterling people plan for the unexpected. They include a “safety 


valve” which automatically shuts down the engine should anything 
| go wrong. a 
{ 


This “safety valve” on: the Sterling Engine is an ASCO Solenoid Valve 
which will automatically cut off the flow of fuel to the engine. 


There are a great many applications for solenoid valves for safety shut- 
off service and for automatic and remote control. If you are interested 
in automatic control of the liquids or gases, or of air or hydraulic cylin- 
ders, tell us your problem. Write in detail. We shall be glad to make 
complete recommendations. 

x * * 


We also manufacture a quality line of Automatic Transfer Switches, 
Remote Control Switches, Contactors and Relays. 


Automatic Switch Co. 


41-M EAST 11th STREET, NEW YORK 3,N. Y. 








8-AS 
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Tiny Electric Motors Helped Bring Her Home 


PERISCOPE GUN-SIGHT MOTOR... (Used as 
Torque Motor.) This is a sturdy series low voltage unit 
and has many other applications including tank 
sirens, military truck heaters, etc. 


AERIAL CAMERA MOTOR... 27 Volt D.C. Motor 
equipped with electric governor. 


100 





N BATTLE FRONTS throughout the world, tiny electric motors 
() made by Delco Appliance help to bring our planes and their 
erews home from battle. In spite of flame, flak, humidity, tropic 
heat and arctic cold, these remarkably dependable motors—some 
weighing only a few ounces—take terrific punishment, yet keep 
on functioning. 

They operate bombsights; aerial cameras, gun charger timers, 
indicating instruments, gyro stabilizers, gun sight computers— 
help in many ways to make our ships the ‘‘fighting-est”’ ships in 
the world. 

You will need motors like these to power your postwar products. 
They are precision-built and will give long, economical, trouble- 
free service. DeLtco AppLIANcCE Division, General Motors 
Corporation, Rochester, New York. 


GENERAL MOTORS 


DELCO APPLIANCE IF 


Fractional Horsepower Motors 
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Designed to replace unwieldy storage batteries normally 
used for this purpose, this light-weight Federal power 
ips in supply converts 115-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 


ducts. 
ouble- This is only one of the many types of all-purpose power 
[otors “upply units powered by Federal Selenium Rectifiers 

. another example of Federal design afid manufacturing 
‘leadership ... and another good reason why you 


should consult Federal first. 


Newark 1, N. J. 


) . = 
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KNOW-HOW BEGINS AT HOME 


SPECIAL tools, ingenious manufacturing devices, 


and elaborate test equipment which makes delicate 
measurements almost as easy as telling the time... 
these things seem to interest our visitors particularly. 
We are always proud to point out that most of these 
aids to swift, precise production were developed by 
our own men and women. 


There’s a world of skill and experience at Con- 








CATHODE RAY SCREEN TESTER 


Tests a telephone or radio headset for response 
over the entire range of audible sound in a matter 
of seconds, and charts the results on a television- 
type screen. Developed for our own use by our 
own people, this instrument has been a priceless 
aid in maintaining high quality and quantity in war 
production for the U. S. Signal Corps and AirCorps. 








necticut Telephone & Electric Division . . born of 
nearly fifty years of practice and progress. This know- 
how isn’t confined to our engineering departments, 
either. Some of our most useful suggestions come 
straight from the production lines. 

Purchasers of C. T. & E. products benefit from 
this skill and ingenuity ... in better, more advanced 


devices, produced faster, for less. 





— 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN 


INDUSTRIES, INC. -« 


MERIDEN, CONN. 


TELEPHONIC SYSTEMS ¢ SIGNALLING EQUIPMENT e ELECTRONIC DEVICES e ELECTRICAL EQUIPMENT] 
HOSPITAL AND-SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS 
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Special Motor Application e e e Improves Machine Performance... 
Meets Mechanical Specifications. Although standard off-the-shelf motors can 
often be used in a product, experience proves that when the electric motor is 


specially designed for a specific application, the machine operates better, more 
economically with less maintenance. 


For over 50 years Holtzer-Cabot has concentrated its facilities in the design and 
application of special motors, such as those illustrated above, to meet specific 
design and performance requirements of such products as machine tools, instru- 
ments, business machines and aircraft. And although today, military requirements 
get first call on all of Holtzer-Cabot’s motor production, our motor develop- 
ment engineers will gladly discuss your postwar fractional H.P. motor 
requirements with you. There is no obligation, of course. 


HOLTZER-CABOT 


Division of First Industrial Corporation 


125 AMORY STREET, BOSTON 19, MASS. e NEW YORK, N. Y. e CHICAGO, ILL. e PHILADELPHIA, PA. 
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@ Because they are so consistently reliable in actual 
service ... Ohmite Rheostats, Resistors, Chokes and 


Tap Switches have become “the control engineer's 
to Withstand control units.” 


Designed and Built 


SHOCK ° Shown here are a few of the many types extensively 


used in military and industrial equipment. The wide 
VIBRATION ‘ d ™ 


variety of types and sizes in stock or special units pro- 
e TEMPERATURE EXTREMES e vides a ready and exact answer to most applications. 


HUMIDITY e In designing for war or postwar, let Ohmite ex- 
ALTITUDE perience help you. 


. GOHMITE MANUFACTURING COMPANY 
4820 Flournoy Street Chicago 44, U.S.A. 


For helpful data and infor- 


mation, write on company T 
letterhead for Industrial ts r¥. witty (@) Fl HN | fz 
Catalog and Engineering 2 
Manual No. 40. Address € 

Obmite Manufacturing Co., 


4820 Flournoy Street | RR Ree ee ce es = - eee ee eee eae 
Chicago 44, Il. 
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The vicious leopard is 

both dificult and dan- 

B gerous to capture. In 

Asia and Africa it is 

- sometimes caught in 

native-made snares 

swung from trees. In- 

genious pit traps are 
also used. 


APPED/ 


The dangerous steel particles which form in lubricants, 
cause premature wear to bearings, gears, etc. These can 
now be TRAPPED by ingenious Lisle Magnetic Plugs— 


increasing life of all moving parts. 


Look at the lubricant in your product under a magnifying 


glass. You will see hundreds of razor-sharp metal particles, caused by wear. These 
ABRASIVE particles, circulating in the lubricant, shorten the life of bearings, gears, 
moving parts—causing them to break down far before their time. 


Now, by using Lisle MAG- 
NETIC Plugs instead of ordi- 
nary drain plugs, youcan STOP 
this excessive wear before it 
starts. A powerful magnet, an- 
chored in the Lisle Plug, pulls 
these ferrous particles out of 
the oil or grease as rapidly as 
they form, and holds them until 
they are wiped off. Result— 
CLEAN lubricant, longer prod- 
uct life. 


ODUCT ENGINEERING 


If you want to insure longer life 
for your products, you will be 
interested in pictures and blue- 
prints showing how scores‘ of 
manufacturers are now employ- 
ing this unique principle — at 
only a few cents more than the 
cost of ordinary drain plugs. 
Write today for illustrated cat- 
alog, and Free Lisle Plugs for 
testing. No obligation. 








LISLE CORPORATION 


Box 1002 


Clarinda, lowa 


Canadian Distributor, Dominion Bearings Ltd., Toronto, Montreal, Winnipeg 


ggnelic PLUGS 


Fit right into your post-war plans! 
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Proud as an architect when plans grow into skyscraper 


Pride of accomplishment is very evident among the 1400 loyal, experienced workers at 
R-B-M ... for this company’s enviable record (24 years of steady growth and advance- 
ment) gives them every reason to be proud of the products they design and manufacture. 


TYPE 50 A. C. 


RELAY 


EASILY 


An outstanding unit in the new R-B-M line of 
standard relays—easily modified for a wide range of 
applications in electronic and industrial control cir- 
cuits. Neat and compact. Ruggedly constructed, with 
laminated core. Has maximum rating for minimum 
size. Severe tests under all conditions prove remark- 


able dependability. Designed for high speed opera- 


HEAVY-DUTY, DOUBLE POLE 


UP TO 30 AMPS AT 110 VOLTS 


MODIFIED 


for a wide range of applications 


tion without failure. Ample contact gaps, sensitivity, 
vibration resistance, high contact pressure, and low 
heat rise are equally important features. Several 
contact arrangements are available. Solder type 
terminals shown; also available with screw termi- 
nals, For complete specifications, write Dept. E-3 . . . 


R-B-M MANUFACTURING COMPANY 


Division of 
ESsEX WIRE CORPORATION 


LOGANSPORT, INDIANA 
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The Enemy Still Expects to Win 


BUY MORE WAR BONDS 


‘" 
me 


On machine tool applications, 
where motor failure can tie up essen- 
tial equipment and throw produc- 
tion schedules off the track, Delco 
motors have won the respect of plant 
engineers through long, dependable 
performance. 


The fact is that Delco motors were 
designed and built to meet the 
particular requirements of plant 
engineers for this type of service. 
Working closely with the fast-paced 
automotive industry, Delco Products 


riakde 


DIVISION OF GENERAL 
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THESE DELCO MOTOR FEATURES 
KEEP MACHINE TOOLS ON THE JOB 
Cartridge-Type Ball 

Bearings 
Large Grease Reservoir 


Dynamically Balanced 
Rotor 


Sturdy, Rigid Frame 
Taped Coils 
Selective Shaft-Bearing Fit 





Straight-Flow Ventilation 








put its engineering experience to 
work on the ‘trouble spots’’ reported 
in factory records—insulation burn- 
out, bearing failure, misalignment 
and others. The Delco motors serv- 
ing industry today are the result, 
and their record in factory oper- 
ations is proof that plant engineers 
knew what they wanted in machine 
tool motors, and that Delco Products 
knew how to give it to them. Delco 
motors are the production man’s 
production motor. 


MOTORS 


MOTORS CORPORATION 





How Fedelco-Sealing solved 


this environment* problem 
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Radio transformers like this, effi- 
cient under ordinary conditions, 
had been going bad in airplanes. 
The trouble was traced to mois- 
ture, condensation being acceler- 
ated by changes in altitude and 
temperature. Fedelco-Sealing 
solved the problem. A metal case 
was designed to fit the original 
mounting—one requirement; 
leads were brought through sealed 
terminals in the base, and the 
cover was sealed on. Then the 
case was exhausted, refilled with 
dry air, and sealed permanently, 
ending moisture troubles. 


Fedelco-Sealing protects apparatus from environment* 


‘To insure the long life and unfailing performance you build into 
your product, insure its Environment-Free operation, with 
Fedelco-Sealing. By this process, an electrical or mechanical 
device is sealed into an air-tight housing, which can be exhausted, 
and, if desired, filled with dry air or inert gas, at atmospheric, 
lower, or higher pressures. 


Ship your product to us and we will Fedelco-Seal it for you. 
Or you can Fedeleo-Seal your own products, in your plant, with 
our methods and our equipment. Get details on this new and 


progressive method now — from any of the offices listed below. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois 








* Phone: ViNcennes 5300 


ELECTRICAL EQUIPMENT \ Bee 


\\ 


E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois * Phone WHitehall 4822 
Sales offices Ne w York 17, N. Y Graybar Bldg. * Chicago 1], Ill 612 N. Michigan Ave 


* Philadelphia 7, Pa.—Real Estate Trust Bidg 
Kansas City 8, Mo.—2017 Grand Ave. «+ Atlanta, Ga. 


* Troy, N. Y 17 Bank Street 
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Rapio Condenser Company’s policy 


of direct dealing with its clients—all leaders in the 
Radio-Electronic field — means a great deal: 


It means the-sales expense is turned into engineer- 
ing know how. Those who represent R/C are recognized vari- 
able capacitor experts — fully capable of understanding the 
problems involved — qualified to make suggestions — backed by 
and entirely familiar with the largest, most complete line of vari- 
able Capacitors on the market today and well fitted to help you 

Bet exactl¥ the best units for your particular product. 


a That, in large measure, is the ‘secret’? of R/C 


speed, egonomy, quality and service. 


RADIO CONDENSER Co. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 
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ANNOUNCING AN ENTIRELY NEW 


CERAMIC CAPACITOR DIELECTRIC 
MYCALEX K 


(a Al : i YCALEX K-10 


The MYCALEX CORPORATION OF Grade HICSH4. i nn 
AMERICA has developed and now has in pro- esha uaa 
duction a new capacitor dielectric which em- 
bodies important new advancements in properties. 

Designated MYCALEX “K,” this new ceramic 
material is unique in that it offers a selective 
range of diclectric constants, from 8 to 15 at 
one megacycle. 

Engineers whose requirements call for a mate- 
rial with a dielectric constant of 10, need only 
specify MYCALEX K-10. If a dielectric constant 
of 8 is indicated, MYCALEX K-8 will meet that 


with JAN-I-12 
Dielectric constant .. 10.6 
Q-Factor .. . 310 1 
Loss Factor . 0.034 ) Mesacycle 
Volume resistivity 6.0 x 10" ohms—cms 
Dielectric strength 270 volts/mil (0.10” thickness) 
Modulus of rupture 9000 Ibs./sq.in 
Fractional decrease of 
capacitance with tem- 
perature change 
Fractional increase of 
capacitance with tem- 
perature change 
Porosity—no dye penetration 
Ibs. /sq.in. 


0.0056 


0.0076 


after six hours at 10,000 


The above properties were 
cordance with the 


measured in ac- 
procedures of N-I-12. 


Density 0.116 Ibs. per 


Cu.in. 


exact requirement. Other applications might call 

for use of MYCALEX K-11 or K-12, etc. 
MYCALEX K-10 already has been approved 

by the Army and Navy as Grade H1C5H4 Class 


Specific gravity 
Softening temperature 





TTTT — 








| | T 


| | | | 
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H material (JAN-I- 12). While other Class H 
materials are available, to the best of our knowl- 
edge these are all steatite or bonded uitania or 
titanate types, obtainable only in relatively small 
dimensions and subject to wide variations in tol- 
erances. MYCALEX K is available in sheets 14” 
x 18” in thicknesses of 4” to 1”; in thicknesses 
down to 1/32” in smaller sheets, and in rods 
'” to 1” in diameter. 

Of i importance also is the fact that MYCALEX 
K series can be molded to specifications, with 
electrodes or metal inserts molded in. It can be 
fabricated to close tolerances. 

So far as we are aware, the MYCALEX COR- 
PORATION OF AMERICA is the exclusive de- 
veloper and only supplier of this kind of capaci- 
tor dielectric. 

Write today for further 
partment 14. 


























FREGUENCY- ni 
| | 8 | | 








information to De- 


TEMPERATURE -°F. 


MYCALEX CORPORATION 
OF AMERICA — 


“OWNERS OF ‘MYCALEX’ PATENT 
Plant and General Executive Offices © 


Offices ; - 30 Rockefeller Plaza 
Clifton, N. J. New York 20, N. Y. 
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s 
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‘ BETTER 
HLL LAAT 


Here is a way to transmit power 


Installation is easy and not ex- 
through congested space and pensive. They have no exposed 
moving parts. They can do the 
point. It is with Lear Flexible Shaft work of solid shafts, torque tubes, 
systems. These systems can pro- _ pulleys, linkages, sprockets, belts 
vide power to a space so small 


produce linear motion at a distant 


and chains. 
that it would not permit the use 


The days to come are going to 
of even the small Lear Actuator, 4.;., 9 a lot of difficult power. 
transmission and control problems 
in all kinds of industry. And prob- 
ably Lear Flexible Shaft systems 


In these systems, a Lear Power 
Unit is mounted where space 
permits and Lear Flexible Shaft- 
ing carries the force to points 


will solve many of them. 
where motion is required. Here 


So we're telling you about them 
Lear Screw Jacks convert the now. If you're faced with a prob- 
spinning motion into a powerful lem such as we've indicated, 
thrust or pull. please let us know. Our engi- 
neers are eager to share their 


Lear Flexible Shafts are not like , 
any you've seen before. They experience with you. 
reliably handle power rotat- 

ing either way. They're strong. 


LEAR, Incorporated 
Marcu. 1945 


— Pp; — 
Gua, Ohio formerly Lear Avie I 
Inc 





NOWAY To 
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PART Average of Actual Test Flash Over | Recommended Maximum Use Voltage 


No. or Breakdown Voltage R.M.S. at Sea Level R.M.S. 





S620 _ 4.1 





9821 


| 
| 
feed 6,900 
__9822 | 9,624 
_ 9823 _ | 9,300 
9824 | -*412,725 


| 
-_ 
| 


KOVAR ELECTRODE 
See below for 
standard styles 





INSULATION RESISTANCE OVER 1,000,000 MEGOHMS 


METAL-GLASS SEALS 


The series of Stupakoff metal-glass seals illustrated offers maxi- 
mum electrical qualities consistent with space limitations and 
simplicity of design permitting mass production. They are suit- 
able for operation at temperatures from —55° C to +200° C, 
and are tested to meet thermal shock specifications of the 
services. The construction provides a hermetic seal with a 
long electrical leakage path, resistance to thermal shock and 
mechanical strength. 

Such seals are made possible by the metal, Kovar, a cobalt, 
nickel, iron alloy which matches the expansion of certain hard 
glasses from —80° C to the annealing point of the glass 
(approx. +450° C). Kovar forms a seal through a heating 
process in which the oxide of Kovar is dissolved into the glass 
to form a perfect bond— pressure and vacuum tight under 
extreme climatic conditions. 

Stupakoff furnishes Kovar-glass seals with single or multi- 
ple electrodes in various styles. For those equipped for glass 
working, Stupakoff supplies Kovar as rod, sheet, wire, tubing 
or fabricated into cups, eyelets or special shapes. 

Write Stupakoff today for assistance in developing hermet- 
ically sealed components for war applications. Samples and 
reprints of this advertisement may be obtained by writing 
department K-56. 





GLASS 


KOVAR EYELET —— 


GRO 





STANDARD SIZES (other sizes to your specifications) 





PART | N M 





9820 m 1 9 i¢ eo i 3 212 040 
9821 ’ ; , g | .340 060 


9822 | .380 | .080 
9823 ae) | } 4 | .S00 | .080 








9824 | | % of | 672 | .080 
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STANDARD ELECTRODE STYLES 

AVAILABLE IN COMBINATION 
(EXCEPT B) 








Do More Than Before—Buy EXTRA War Bonds 








_ STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
ae Products for the World of Electronics 


ACHIEVEMENT™ 
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Power 
in Action! 











190 4 — An early Emerson-Electric motor drives a 
potato-peeling device. 


... 54 years’ experience backs developments for peace and war 





1941 — 1945 








Emerson-Electric achievements in 
the new art of airplane power- ..+ have been matched by production records in aircraft motors, 
operated gun turret development... requiring creative design and new precision standards, 





To help you sell Mrs. Postwar America 


Compact electric — Emerson-Electric’s seasoned engineering and develop- 

motors for postwar 
products. ment facilities are available to manufacturers of 
postwar motorized appliances and equipment. Mrs. 


America knows that Emerson- Electric 


ye motors are “built to last’”’ 


THE EMERSON ELECTRIC MANUFACTURING COMPANY 
ST. LOUIS 3, MO. 


Branches: New York * Chicago « Detroit * Los Angeles * Davenport 


EMERSON 25 ELECTRIC. 


MOTORS: FANS ~™ APPLIANCES 
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The DILECTO punched part illustrated is a stator for 
an aircraft booster switch. It must of course have high 
dielectric properties. It must also be strong enough to 
support current carrying parts, and not deteriorate 
from vibration and impact shock. Its dielectric 
properties must be stable regardless of temperature, 
humidity or dryness. Finally it had to be made from a 
material that could be accurately punched. DILECTO 
met all these requirements with a wide margin 
of safety. 
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There are many grades of DILECTO. Each 
developed to meet specific electrical, 
mechanical, chemical or thermal problems. 
Special grades can be developed to meet 
unusual problems. DILECTO is also avail- 
ablé in combination with Diamond Fibre 
to still further enlarge its sphere of useful- 
ness. This C-D NON-metallic may be the 
answer to your ‘What Material?”’ problem, 
in your present and future products, 
whether used in the air, on land or sea. 


DISTRICT OFFICES 
NEW YORK 17 . CLEVELAND 14 e CHICAGO 11 
SPARTANBURG, S. C.e SALES OFFICES IN PRINCIPAL CITIES 
. 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
e 
IN CANADA 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO86 


- 


lL ae rr. RE €OMPARY 


Established 1895... Monufecturers rod ae Meluliilehicte| Dnuties since I9IImM NEWARK 40+-DELAW WT: 
SSS SSS 
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One of two Moyno pumps used by Commer- 
cial Filters Corporation of Boston, makers 
of ‘‘Fulflo”’ filters, in testing filter elements 
for Navy diesel fuel and lubricating oil. 
One of the tests consists of passing fuel oil 
containing emery through the element as a 





check on filter efficiency. On this severe 
service Moyno pumps last from thirty to 
sixty times longer before replacement parts 
are needed than did the gear pumps for- 
merly used. 





. Each , 3 
trical, i ' 
= m TheR:M 
> meet 
avail- 
z MOYNO PUMP 
useful- 
be the 
oblem, ITH a Moyno you can pump practically anything, |The pumping element consists of one moving part— 
oducts, from free-flowing liquids to highly viscous semi- a rotor within a stator, conveniently accessible and 
DE 908. fluids—clean or contaminated, chemically active or easily renewed to restore original efficiency. No 
inert, homogeneous or containing even relatively large Moyno body casting has ever worn out. 
ayo particles in suspension. Thousands of Moynos are in daily service doing all 
No other pump is like the Moyno. It has no cylin- kinds of pumping jobs well; working satisfactorily 
ders to score, no pistons, no valves, yet it pumps with where other types of pumps have failed—and saving 
positive displacement and high reserve pressure. The their cost many times over in lower maintenance, 
eoute® Moyno operates without destructive turbulence or agi- longer life. If you have a pumping problem, 


tation—delivers a uniform flow, yet it uses no portion _—here’s your answer. Send for literature. If ee 
of the casing as sealing surface; has no end-seal. it’s possible to pump, a Moyno will do it. 





ROBBINS & MYERS . INC. nie dat PUMP BIVISION * SPRINGFIELD, OHIO 


° Co onoda, ltd., Brantford nt 


WGTORS - HOISTS - CRANES ~- MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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tion.) Quick ac- 
tion available 


Model 1040. 


~. © Livi igs : 
p= wK 
; co 3 
py. re ,ourcad \ 
Model 1200. \ a % — #82 l(é‘S 
e (For DC opera- , " ' ; 


with contact rat- 
ings up to 10 
amp., DC. Either 
quick or time de- 
lay action, nor- 
mally open or 
closed. 


READY, PROMPT TO PERFORM 


Under the most exacting conditions . . . heat or cold, dirt 
dust or moisture... Adlake Plunger-type Relays are ready 
on the job. Their mechanism, encased in armored glass or 
metal cylinders and then hermetically sealed, is impervi- 
ous to the elements and oxidation. 

Adlakes are prompt to give instant contacts, clean 
break-offs, because they use fast-moving, liquid metal 
mercury positive in operation; silent and chatterless; 
will not burn, pit or stick. Yes, Adlake Relays have snap 
action that stays snappy. . 


. absolutely no tendency to- 
ward lazy, snail-pace motion. 

No other relays are as simple, rugged, dependable. For 
timing, load or control circuits, you can design them into 


every kind of equipment and be assured of continuous, 
trouble-free service. 


There’s an Adlake Relay for all needs. May we suggest 
the type best suited for yours? Write for free bulletin 


TRADE MARK 


(For AC opera- 
tion.) Quick ac- \ \ 
tion available \ \ : 
with contact rat- s 
ings up to 50 

Cr) ee Oe 

quick or time de- 

lay action, nor- 

mally open or 


closed. 


ENERGIZED— 


"Mercury now fills thimble 
T,is completely leveled off 
and mercury-to-mercury 
contact established be- 
tween electrodes E and EE. 
Degree of porosity of ce- 
ramic plug CP determines 
length of time delay. 


HOW THEY WORK 


ENERGIZED— 


Coil C has pulled plunger 
P down into mercury. 
Mercury thus displaced 
enters thimble T through 
orifice O. Inert gas in 
thimble gradually escapes 
through ceramic plug CP 


—thus producing time 
delay. 


THe Apams & Westiake Company 


ESTABLISHED IN 1857 


ELKHART, INDIANA 


NEW YORK - 


ai iia Vere) 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
116 
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That’s why Roller-Smith specifies Callinite 


Circuit breakers are designed to 
quickly open a circuit as protection 
against overloads. Since arcing invari- 
ably takes place, contacts must be 
highly resistant to burning and pit- 
ting. That's why Roller-Smith of 
Bethlehem, Pa., uses Callinite Contacts 


in their Air Circuit Breakers. 


Callinite is a special tungsten compo- 


sition developed by Callite. TYPE TC 
CALLINITE, for heavy duty applications 1s 
a tungsten-copper alloy which withstands 
severe electrical erosion and mechanical 
wear. It can pass heavy currents without 
overheating .. 


. and without sticking or 


welding when current is interrupted. 


TYPE ST CALLINITE is a tungsten-silver 


alloy suited to heavy current carrying ap- 


circuit breaker handling 6000 amps 


plications and light contact pressures. Ii 
is ideal for high current and high fre- 
quency circutts. 

We have produced thousands of other 
contact types adaptable to innumer- 
able applications. Let our engineers 
help you on designing or the selection 
of materials. We may be able to save 
you time and money. Callite Tungsten 
Corporation, 551 Thirty-ninth Street, 
Union City, New Jersey. Branch Of- 
fices: Chicago, Cleveland. 


Standard and special shapes in tungsten, molybde- 


num, silver, platinum, palladium, and alloys of 


these metals. Send for Contact Catalog No. 152 
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No landing deck for them! 


“Eyes of the fleet” are the pilots of cruiser-based scout- 
ing ptanes. Catapulted into the air they seek out 
enemy ships; radio their location and the effect of 
our gunfire. 

But that’s just part of their job. On a flight that 
covers thousands of square miles of ocean they may 
bomb or strafe light vessels and submarines, machine 
gun Jap airplanes, lay smoke screens. 

On return, scouting planes must land near the 
motherships to be picked up by crane. There is no 
landing deck on a cruiser. They must hit the water 
after every flight! 

Part of Star’s job for the Navy is building the com- 
pact, powerful, shock-resistant motors for the hoist- 
ing cranes. Because motor failure could mean the loss 
of planes and men, the Navy was a “tough customer” 
when specifications for motors were written. But Star 
met those specifications — can meet yours when you 
have a difficult motor problem. Star Electric Motor 
Company, 200 Bloomfield Avenue, Bloomfield, N. J. 


Wanted—Your Tough Motor Problems 


Star motor, above, was designed with the coop- 
eration of engineers of the McKiernan-Terry 
Corp., Harrison, N. J., to power the crane that 
lifts scouting planes aboard cruisers. 


Dozens of other types of motors designed and 
built by Star, are used on U. S. warcraft. While 
the Navy does not endorse any product, the fact 
that Star consistently satisfies “the world’s tough- 
est customer — the U. S. Navy” — is ample proof 
of the engineering ability of this 34-year old 
organization. If a standard Star motor ('% to 
200 h.p.) does not meet your exact requirements 
we have the ability and the willingness to build 
one that does! Consult Star now. 





‘STAR MOTORS 
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Parker was one of the first in die 
casting to install high power X-Ray 
Inspection Equipment (1) to assure uni- 
form quality in the finished product 
and (2) to check our own special tech- 
niques in die casting of aluminum, 
zinc and alloys. It is Parker practice at 
the start of every production run to 
X-Ray examine metal flow to deter- 
mine the proper gating method for 
each die casting. Each machine run is 
further checked every few hours on 
critical castings that call for a routine 
X-Ray examination. Our X-Ray equip- 
ment is satisfactorily inspecting Army, 
Navy and Air Corps die castings. 


r¥bove is shown an X-Ray unit of 140,000 Voit 
capacity receiving a sample run of a particularly difficult 
die casting. Radiographs will reveal any hidden flaws. 


Selow is shown an electrical viewing stand where 
skilled operators can by means of the radiograph, see all 
the way through the casting. Add to Parker's advanced 
machine techniques, the Spectrograph method of analyzing 
material content within 1/1000 of 1% and modern X-Ray 
examination and you understand why Parker Die Castings 
are uniformly of high quality. 


BS Years of, Die Casting 


PARKER WHITE METAL AND MACHINE CO «+ 2146 McKINLEY AVENUE, ERIE, PA. 


PN’ Ga Did Pastines. 
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Simmonds Controls provide « Soundly 
Engineered Solution to Every Push-Pull Problem 





LET SIMMONDS ANALYZE 
YOUR CONTROL PROBLEM 


Simply submit the basic requirements, as follows: 


What does the contro! operate? 
LOAD: Compression (ibs.) Tension (ibs. ) 
VIBRATION CHARACTERISTICS 
TEMPERATURE CONDITIONS 

PRESENT SYSTEM 

FLEXIBLE OR RIGID HOUSING? 


Make sketches of top and side views of installation. 
Use regular graph paper and indicate unit of measure 


TOP VIEW 
SIDE VIEW 








SIMMONDS EQUIPMENT FLIES WITH 


EVERY TYPE OF ALLIED AIRCRAFT 


HETHER your remote con- 

trol problem involves the 
coordination of a blimp’s engine 
controls...the measuring of a loco- 
motive’s operating efficiency...or 
the limitless other examples in the 
wide range bracketed by these ex- 
tremes — a ready solution is offered 
by the use of precision-built Sim- 
monds-Corsey Push-Pull Controls. 
Developed originally for aircraft 
uses, where dependability and ef- 
ficiency are at a high premium, and 


proved in more than half a million 
installations, Simmonds controls 
offer to design engineers a simple 
but advanced system in the field of 
mechanical remote control, replac- 
ing the antiquated pulley and cable 
and rod and bellcrank arrange- 
ments, For a complete engineering 
analysis of your push-pull prob- 
lems, send data concerning your 
requirements, as suggested in the 
panel at left, to the nearest 
Simmonds office today. 


PRODUCTS 
INC. 


Automatic Engine Controls — Push-Pull Controls 
Spark Plugs — Hydraulic Accumulators 
Hydraulic Fuses — Chronometric Radiosondes 
Fasteners and Clips of Specialized Design 





a 
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AEROCESSORIES, INC. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


BRANCH OFFICES: DAYTON * WASHINGTON © GLENDALE, CAL. © MONTREAL 
MANUFACTURING PLANTS: NEW YORK © VERMONT © CALIFORNIA 
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Slender metal inserts are made possible 
in plastic bodies by the patented transfer 
molding process, which has additional 
features that make it one of the most efficient 
means of molding the vast group of phen- 
olics, ureas and melamines — and which 
may use conventional, compression-type 


molding presses. 


In this process, the thermosetting com- 
pound is subject to heat and pressure in a 
chamber connected with the mold cavity. 
The compound flows into the mold cavity, 
which has been previously closed with the 
inserts already in position. “Curing” takes 
place in the mold, which is then opened for 
removal of the parts. 

The flow of the fully plasticized com- 
pound into the closed mold cavity avoids 
damaging or dislocating inserts, which can 
occur in compression molding, where the 
material is crushed against the inserts. Thus, 
transfer molding permits the production of 
parts which have delicate inserts, such as 


the two samples shown at right. 


The body of the larger piece is about 
23%,” long. The thermosetting plastic flowed 
evenly around the thin metal inserts with- 
out disturbing them in the least. In the 
small piece, which is about 34” long, thin 
copper wire has been precisely placed and 
left undamaged. 
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tilable on request, giv- 

5% ax Polystyrene « and on 

products produced by Plax’s blowing process. 

Other Plax ‘eichhevedwonts are in these materials: 

Cellulose Acetate Bui yrate. Ethyl! Cellulose, Meth- 
acrylate, Polyethylene and Styramic. 


In cooperation with the Shaw Insulator Company, 
Irvington 11, N. J., Plax offers authoritative help 
and products which cover the entire plastics field. 
Write Plax for the literature mentioned or for 
information ‘on any plastics problem. — 

ote 


eg 
tase ae 
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Supplied in all colors, from clear to pearlescent, 
in film, sheet, slab, rod, tubing, blown ware and fiber, 
Plax Cellulose Acetate products have the following 
characteristics: 
Tensile Strength, p.s.i. 3,000-10,000 
Modulus of Elasticity in Tension, p.s.i.x105 1-3.5 
Compressive Strength, p.s.i. $,000-30,000 
Flexural Strength, p.s.i. 1,500-12,000 
Rockwell Hardness M25-M80 
Impact Strength, ft. lbs. per in. of notch; 

Ye” x 4” notched bar Izod test 0.7-6.0 


ELECTRICAL 


Volume resistivity, ohm. cms 
(50G rel. hum. at 25°C) 

Dielectric Strength, short-time, volts per 290-325 
mil, 14” thick 

Dielectric Strength, step-by-step, volts per 200-300 
mil, 4%” thick 

Frequency Dielectric Constant 
103 3.5-6.4 


1010.43012 


Power Factor 
0.01-0.06 


THERMAL 


Distortion Temperature, °F 105-215 


Transition Temperature, °F 
Softening Point, °F 

Specific Heat, cal. per “C per gram 
Burning rate 

Thermal Expansion, 10-5 per °C 


CHEMICAL EFFECTS 


Weak Acids 
Strong Acids 
Weak Alkalis 
Strong Alkalis 
Alcohols 
Esters 
Ketones 
Hydrocarbons 


104-140 
145-260 
0.3-0.4 
Slow 
8-16 


Slight 
Decomposes 
Slight 
Decomposes 
Softens 
Dissolves 
Dissolves 
Little effect 


Actually, dozens of possible variations of consti- 


tuents make cellulose acetate the custom-built plastic 
material for your specific application. Formulas 
range from soft flow to hard flow. Hot swaging makes 
containers, ornaments, etc. from sheet stock. Easily 


formed, machined and cemented . . . 


sizes available, write Plax. 


For data on 








Your “Top Source 


* TIME 
CONTROLS 


Automatic time controls are speed- 
ing production .. . multiplying 
manpower efficiency . . . and sav 
ing countless hours in thousands 
of plants in scores of industries. 
Submit your timing problem to 
Paragon . .. your top source of 
time controls. 





Ve 

Symbol of top quel Only $13.00 List 
300 Series self-lubricating 
time switches are accurate and 
durable for controlling stokers, 
oil burners, blowers, pumps, 
valves, air conditioning, etc. 
America’s leading time switch 
value. 


Cime Delay Kelays 


The time cycle of Paragon 
synchronous motor operated, 
instantaneous reset type re- 
lays is unaffected by vibra- 
tion or changes in ambient 
temperature. For motor and 
tube protection. 


7-Da y Oime 
Switches 


. are designed for presetting 
heating or ventilating shed- 
ules on a weekly basis with 
independent daily operations. 


Manually Preset 


Oimers 


The 2500 series is designed to 
close or open a circuit at the 
end of a preset interval, such 
as attic fan control. 


All these units are designed 
and built by Paragon ...a 
pioneer in the automatic tim- 
ing field. Send for complete 
bulletin. 


PARAGON ELECTRIC COMPANY 
708 Old Colony Bidg. 
CHICAGO 5, ILLINOIS 
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MANUFACTURERS OF SPECIALIZED 





CONTROL COMPONENTS 






















































































EASTERN AIR DEVICES, INC. 


985 DEAN STREET - BROOKLYN 17, N.Y. 
An Affiliate of THE FRED GOAT CO., Inc. - Est. 1893 
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F SPACE requirements dictate a small relay 1. Vibration-resistance is not just “‘added on”—it's 
I —and service conditions a powerful one... designed right into Class “S" Relays. And they 
here’s the relay to fit your pein Dis the withstand with a large margin of safety the most 


; : 4 ‘ rigorous operating tests of the Signal Corps and 
Automatic Electric Class “S” Relay—tiny in on Air a 7 . " 


size, light in weight, but dependable and . A unique spring design provides high contact 
packed with power. pressure within small space limits. 

Class “‘S” Relays have been designed espe- . An added assurance of reliability is provided by 
cially to meet the exacting conditions of serv- — —_ , 
ioe oe fant: medion alee They a . The new type of pin-pivoted armature with full 


tpt length bearing provides the Class ‘“‘S"’ Relay 
combination of features never before found with exceptionally long life even under the 
on any relay, large or small. For example: toughest conditions. 





The Automatic Electric Catalog gives full details. Write for your copy. 


AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 
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Precise-Formed 
Bringing Light METAL STAMPING 


Into Darkness 


Have you ever tried to read Braille and 
marvelled at the thought of how ultra-sensi- 
tive must be the fingers that distinguish one 
word from another? Since Louis Braille 
originated this method of printing for the 
blind in 1829, paper designers have met the 
challenge to create better and better paper 
for Braille printing, so that sensitive fingers 
may move faster and with unbroken com- 
prehension over firm, uniform and well 
formed characters. 

Designing and building better Braille 
paper is just another example of the scope 
of Central's Industrial Paper laboratories. 

Possibly you are wondering if a special- 
ized paper can be designed for your pecul- 
iar needs. We invite your research problems 
now for post-war application. 


PAT. OFF 


CENTRAL PAPER COMPANY 


INCORPORATED 


2440 LAKE SHORE DRIVE, MUSKEGON 28, MICHIGAN 
METAL STAMPINGS, INC. 

AFFILIATE OF THE FRED GOAT CO., INC. + EST. 1893 

314 DEAN ST., BROOKLYN 17, N. Y. 
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CREATIVE ELECTRICAL 
ENGINEERING... 


ran Lelan d cite Pe 


DAYTON, OHIO «+ IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 


X 
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BETTER CHACE 


PERMANENT MAGNETS Thermostatic 


BIMETAL 


RADIO, SOUND 
and 
COMMUNICATIONS 
EQUIPMENT 


AUTOMOTIVE 
and 
AVIATION 
EQUIPMENT 





INSTRUMENTS 1) | | @ 35 types of Chace 


Thermostatic Bimetals in sheets, 


strips, shapes to specifications, and 


@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hi sub-assemblies are being supplied 





However advanced your own product-development to manufacturers for use in vital 
work may be . . . however new or revolutionary the 
permanent magnets you require . . . Arnold engi- 
neers can be of considerable assistance to you in 
supplying the proper permanent magnets in volume. planes, ships, tanks and trucks. 
They're precision-built entirely in our own: plant, 

under the closest metallurgical, mechanical and mag- 


netic control to assure peak efficiency at lowest cost. be, Chace is always ready and anxious 


instruments and controls for 


NEW! Sct xour copy of this || to cooperate with you on any 


valuable, up-to-the-min- 
ute manual on the design, production 


and application of modern Alnico per- problems pertaining to actuating 
manent magnets. Write us, on your 
company letterhead, today. 

elements for temperature respon- 


sive devices. 


Specialists in the manufacture of 


ALNICO PERMANENT MAGNETS 


THE ARNOLD ENGINEERING COMPANY wu. ACEco 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Thermostatic Bimetals and Soil Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 
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ACTUAL PERFORMANCE CURVE OF 
TYPE A-31-15A SERIES MOTOR AT 26 VOLTS 
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Rating of type A-31-1SA Motor 
Horsepower — 1/50 intermittent. 

Speed — 10,000 rpm. 

Voltage — 26 D.C. 

Winding — series. 

Rotation — clockwise viewing rabbet end. 
Duty Cycle — 15 min. on — 30 min. off. 


Features of type A-31-1SA Motor 
Housing — die cast aluminum, totally enclosed. 
Finish — black anodized. 

Weight — 11 ounces. 

Bearings — High quality single shielded ball 
bearings, lubricated with grease suited for 
ony specific application. Bearing housings 
fitted with steel inserts. 

Brushes — High grade metal graphite of am- 
ple size to assure unusually long brush life. 

Thermostatic Protector — Prevents motor burn- 
outs, adjusted to open motor circuit in ap- 
proximately one minute under locked rotor 
conditions at rated voltage. 

Temperature Rise — 55° C. maximum frame 
temperature rise at rated load. 

Mounting—Standard 34” dia. Air Corps rabbet. 

Modifications—Special shaft extensions, mount- 
ing arrangements, leads, etc. Information re- 
garding motors for specific applications fur- 
nished upon request. 

Suitable for various aircraft applications. 


All ratings and data are approximate. 
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Now available .: er] 


Outer, Motors. 4 


thermostatically protected 





to prevent motor burnouts, and ad- 
justed to open motor circuit in ap- 
proximately one minute under locked 
rotor conditions at rated voltage... 


Here is another Oster motor with features that make it 
ideal for many applications in aircraft. The thermostatic 
control prolongs the life of the motor by preventing burn- 
outs. Its weight (11 ounces) and body size (11, x 3”) are 
reduced to a minimum without impairing efficiency. The 
performance record is backed by 16 years of engineering 
experience in the fractional-horsepower field. 


You can depend on it to deliver creditable results that 
add to your own reputation for selecting sources wisely. 
Let us help you fit this or other Oster motors to your re- 
quirements. Write for further details. 


IN 1955 — YOU'LL WISH YOU HAD PURCHASED 
“EXTRA" BONDS IN 1945 — BUY YOURS TODAY! 


M-23 














John Oster 


Manufacturing Co. 


DEPARTMENT E-23 ° RACINE, WISCONSIN 





“CH ROMALOX 


IMMERSION 
HEATERS 


Here is a typical Chromalox 
Immersion Heater—Type M 
— available in ratings from 
500 to 18,000 watts for 
water, from 1000 to 15,000 
watts for oil or paraffin. It is 
only one of many Chromalox 
Electric Heaters for heating 
liquids. 


Want to heat a liquid? What 





easier way than to install one of 
these Chromalox Immersion 


Heaters into the tank or other 





container and connect it up to 





EASY TO INSTALL 


Picture below shows 
Chromalox Immersion 
Heater with standard 
pipe thread screw 
plug, screwed into a 
tapped hole in tank. 





the nearest power line? That 


way you get gucck, sage, conuen- 











accurately controlled as to tem- 


0 i eens 


perature, manually or by thermostat. It’s the 


mode way to heat—the Chromalox way. 


Chromalox electric heaters in various types have 
taken the grief out of industrial heating in many 
thousand applications. They represent the 
industrial heat of Zomorrom, ready today for 


your needs. 


FOR MORE 





Some of the 


most widely used 
CHROMALOX 
ELECTRIC HEATERS 


STRIP HEATERS 
for heaton 
surfaces or 
heating. Many 
lengths and 
copacities. 


RING HEATERS 
= — circular 


Sizes to 
MW in diameter 


CARTRIDGE 
HEATERS 

for heating dies, 
platens, molds, 
process machin- 
ery. Applied by 
inserting into 
drilled holes. 


IMMERSION 
HEATERS— 

wide variety for 
heating water, 
oil, wax, 

tar and other 
liquids. 


FINSTRIP HEATERS 
— curved or 
straight For heat- 
ing air in ducts 
or in front of 
blowers. 


KNOW HOW” 


ON CHROMALOX HEAT 


Call in your local Chromalox 


Application Engineer. We will 


connect you. Write for catalog 


42 and literature. 


CHROM™MALO X 
ELECTRIC HEAT AT ITS BEST 


EDWIN L. WIEGAND CO. 
7535 THOMAS BLVD. 


A_ 8, PA. 
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¢ Guild RELAYS 


Matic 


CLARE 
TYPE "“C”’ RELAY 


® The Electro-Matic Two-Phase Dispatcher, manufactured by the 
Automatic Signal Corporation of East Norwalk, Conn., is a distinct 
advance in modern traffic control. It literally counts and times the 
cars in heavy traffic. 


Six Clare Type “‘C’”’ Relays open and close the contacts... cause 
the lights to change at the proper time ...on actuation by electronic 
impulses. 

These Clare “‘Custom-Built’”’ Relays were selected by the Automatic 
Signal Corporation for this ‘super traffic cop” because of their accu- 
rate and precise operation, their ability to open and close circuits 
quickly and their rugged construction of the finest materials. 

The Clare Type ‘‘C” d.c. Relay, like all Clare ““Custom-Built’” Re- 
lays, has that unusual flexibility which permits design and production 
engineers to have just the relay for the specific function required. 

By ‘‘custom-building”’ to exact specifications, Clare Relays assure 
exceptional service in spots where hard usage, long life and absolute 
dependability are prime factors. Special features of Clare construc- 
tion adequately meet severe conditions of temperature, humidity, 
atmospheric pressure, voltage and vibration. 

Pictured and described here are a few of these Clare ‘‘Custom- 
Built’’ Relay features that make it possible for Clare Relays to reduce 
overall relay cost, simplify installation and insure more dependable 
performance in such applications as sequence control of machine 
tools, radio, radar or other electronic controls, electric eye controls, 
counting equipment and alarm systems. 

Whatever your design problem, there is a Clare ““Custom-Built’”’ 
Relay to meet it. Clare engineers are ready at all times to assist in 
developing a relay “custom-built” to your exact requirements. Send 
for the Clare catalog and data book. Address: C. P. CLARE’& CO., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. Sales engineers 
in all principal cities. Cable Address: CLARELAY. ® 


ELAYS 





CANN *), Bee). itente) Sek ue 


PERFORM WITH 
THE HELP OF 
CANNON 
CONNECTORS 


At the world-famous Griffith Observatory the 
scientific exhibitt—working models of Nature's 
wonders— operate electrically and electronically 
through circuits connected by Cannon Connectors. 

Such is their dependability that G. W. Bunton, 
chief technician of the observatory states: ‘‘Since their 
installation in 1935, no Cannon Connector has been re- 


sponsible for a circuit failure.’’ 


One of the switchboard control panels of the Griffith Observatory dem 
Onstration system. Not only are Cannon Connectors used throughout 
this system but,the panels themselves were designed and built by Cannon. 
If this use of Cannon-made equipment interests you, write for the Cannon 
Laboratory and Switchboard Bulletin. 
Address Department A-106, Cannon 
Electric Development Company, 3209 
Humboldt St., Los Angeles 31, Calif 


CANNON 
ELECTRIC 


Cannon Electric Development Co. 
~- Los Angeles 31, Calif. 


Canadian Factory and Engineer - 
ing Office: 
Cannon Electric Co., Ltd., Toronto 


Representatives in Principal! Cities—Consult 
Your Local Telephone Book 
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Electric Indicator Co. 


has the Knowledge, the Experience 
and the Facilities to plan and produce 
the precision fractional horsepower 
motors and = generators you _ need. 





c= . 
A. C. 
INDUCTION 


DRAG-CUP GENERATOR — 


Both base and frame-mounted models; die-cast aluminum 
housing anodized and finished with baked black synthetic 
enamel. Consists of laminated stator wound two phase, 
stationary steel pole, and aluminum cup on shaft rotating 
between stator and pole. With voltage applied to one of 
the two stator phase terminals, rotation of shaft and cup 
induces voltage at other terminals lineal with speed. 
Complete specifications upon request. 


OTHER "ELINCO" MODELS 


A wide variety of other special precision frac. h.p. motors 
and generators are available and described in our general 
catalog. Any of the finished or coated units can be treated 
to withstand tropical service in accordance with Signal 
Corps specifications 71-2202A when specified. 
Type C: D.C, Generator. Permanent 
Magnet field, ball-bearing equipped. 
1%4"" outside diameter, 3%" in { 
length. Weight 16 ounces. 








Type B: Permanent Magnet Field 
wound for one, two or three-phase 
A.C. Ball-bearing equipped; base 
mounted. 2!/4,"' outside diameter— 
weighs 16 ounces. 


| 


Type MI: Indicating- -type motor; 
also available in rotating and dif- 
ferential-type motors, and with 
double shaft. 


\ 


Eloctric 
Y, diva for 


115 PARKER AVE 
GLENBROOK 
CONN. 
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NEW RECTIFIERS FOR SIMPLIFICATION 
OF CIRCUIT DESIGN PROBLEMS 


ST A N D 4 R D M 0 D E LS 0 F Many variations are possible with 
C 0 P R 0 X 4 E C T I F | E # S the basic Coprox Rectifier models 


described at the left. Bradley's 










































Coprox Model CX-2E4-A9, 
ring-connected and mounted application experience can help 
in tube base, detects phase 

differentials in A.C. currents ° 

ond cnalh OE: enteestade en you, not only in the use of these 
plied to balanced A.C. cir- 
cuits. Maximum 4.5 volts 


units but also in the development 


continuous. ‘Shown here in 





actual size. 











a, and production of special recti- 
wr fiers for special jobs. Here are 
% |) T | 
@ | [lt the special features of all Bradley 
J 
— Coprox Model CX-1C2BI, a ° : 
ae center tap, full wave rectifier . Coprox Rectifiers . 
saree: Completely enclosed in Bake- Coprox Model CX-4D4F23, 
—— lite. Low capacitance. Rec- a full wave rectifier with high 
tifies high frequency current conversion efficiency, for elec- 
Conservatively rated up to tronic control work. Rated at . “6 ote? " 
4.5 pation AC 3.0 volts 5 volts A.C., 40 milliamperes * Gold coating of pelle ts to com 
; D.C., 500 microamperes LD. 1 ¢ continuous. Fully en- ° 
minum Other models and capacities closed. Mounts on a single bat aging. 
nthetic to meet all needs screw 
phase, . “xn @ Pre-soldered lead wires, or special 
rotating : > 3 
one of terminals, to prevent overheat- 
" Coprox CX-3ES8C 3 double : Sop , 
nd — bridge rectifier with cur- ing during aSSE mbly. 
rent and temperature cur- 
rent characteristics 1 ab , ’ ' Iti 
leaceh ae habeas thin @ High leakage, low forward resis- 
1% over a_ range of = ee . 
40°C to +70°C. Rated tance, for efficient operation. 
a up to 4.5 volts A.C., 3 
genera volts D.C. 5 milliamperes — tal ; 
treated D.C. Other models and e@ Waterproof lacquering or wax 
Signal eae to meet all potting, for perfect sealing. 
lagnet Field e@ Highly adaptable mountings. 


three-phase 
ipped; base ° u - 
" diameter Coprox CX-2E1HS (Not il- e@ Ratings are very conservative. 
lustrated) Single half-wave 
rectiher rated up to 4.5 
volts A.C., 3.0 volts D C., 2.5 


milliamperes D.C. 


‘ 


For samples and special data 





which will help you design more 


Coprox CX-2E4F2 (Not il- Coprox CX-2E2D4 (Above) efficient circuits that will stand 
lustrated) Full wave rectifier Double half-wave _ rectifier 
rated up to 4.5 volts A.C rated up to 4.5 volts A.C., up longer than others, write 
3.0 volts D_C., 5 milliamperes 30 volts DA 2.5 milli- 
D.C amperes D. Bradley. Ask any questions you 





have in mind. 





4 pHOTOGELLS 





. and instru~ 
, truments sehout am- 
ne ley booklet ie ment relays “iy. ‘hfe 
,, LO SUBBESS oh plificarier for ons lite 

ways im ages are bu! varied mount: 

| for * photocell pies | and pre wide rong 
Jj for contro, ings 8 rade Mark Ree: 


urposes Sizes. | 
su 


pseu LABORATORIES, INC. 


82 MEADOW ST., NEW HAVEN 10, CONN. 
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STREAMLINED 





INTEGRAL MOTORS 


Write for catalogue and complete information... to 
(ncormrePpeORaATeED 


y al ASHLAND- MASS. 


waltsinrs Y 








Type P-2 or 3 Phase, 60 cycle 

Voltages—110, 220, 440 and 550 ° 

Squirrel Cage Rotor, dynamically balanced Design 

Normal torque; Constant speed; Ball Bearing; Fully en- better 
closed; Plain barrel frame or rigid base for Floor, Side- | TIME 


wall or Ceiling mounting. Cc NTR L 
Sizes—'/2-74 and 1 HP at 850 RPM O d O s 
Ya-1 and 1/2 HP at 1150 RPM aroun 


1-12 and 2 HP at 1750 RPM this 
1-1/2 and 2 HP at 3500 RPM time- 


Same sizes 50 cycle at 5/6 of above speeds. Odd voltages tested 
and cycles available. Shaft length and lead outlet to suit. | 
A quiet running motor with minimum vibration. 


Split-phase Induction to ! Torque to 100 oz. ft 
HP 


Shaded Pole to |/30 HP 
Direct Current ‘to | HP Synchronous to V4 HP SYNCHRONOUS, SELF-STARTING 


Capacitor to 2 HP 
pacitor to A.C. to D.C. Motor Genera 


Polyphase to 2 HP tors to 500 watts | T | M | N G M @) T @) eS 
Aircraft Motors 


High to Low Voltage D.C 
Shell Type to 7!/2 HP Dynamotors up to 300 watts 

















I'S small — only 234” x 1 5/16”. It’s power- 
ful— pulls 8 oz. direct load continuously 


What is your problem? it 1 RPM. It’s adaptable — mounts in any 


position, available in speeds from 1 to 300 


THE OHIO ELECTRIC MFG. CO. i820) ssc Soe ose eae 
+ . 


: Eo lubricating, and pre-tested to operate with 
5911 Maurice Avenue Cleveland 4, Ohic 


equal eficiency at 40 degrees below zero or 140 


above. Write for engineering data. 
— HANSEN MANUFACTURING CO., INC. 


Princeton 5, Indiana 
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Control Remotely---ELECTRICALLY 


ATF precision remote controls are 


















handling some of the war’s most exacting remote control jobs. And 
they are finding wide application in planning for the exacting indus- 
trial jobs of tomorrow . . . for the accurate adjustment or setting of 
communications equipment, machine tools, valves, fuel supplies, 
power controls, and other machinery, from remote or obscured points. 

If your post-war planning involves a problem of precise position- 
ing, the solution may rest with one of these proved ATF electrical 
control units. Their hair-line precision, extreme simplicity, and their 
ability to withstand temperature extremes and mechanical abuse 
will give your product a decided edge in post-war selling. 

Complete literature available. The services of ATF engineers are 


freely offered to assist in applying these units to your products. 


AMERICAN TYPE FOUNDERS 


REMOTE CONTROL DIVISION 
Ll West 42nd Street, New York 18, N. Y. 
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~ QUALITY MOTORS 


SINGLE PHASE * POLYPHASE * DIRECT CURRENT 





Fifty-one years in the production of 


quality electrical equipment have given 


Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


ea 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 





Ex-cello 


Thread 
Grinder 
with 
Microflex 
Counter S f f D 








a i a el il 





INCREASED 
PRODUCTION with 


MIcROFLEX RESET COUNTER 


Counting provides exact control — machine 
Operations occur in exact sequence no 
wasted time. 

The Microflex Counter is a simple and 
dependable relay to limit the number of 


operations in a machine tool or a_ process 
cycle. Counting and = resetting are elec- 
trically controlled. 


Available with 1 to 60 counts or 1 to 400 
counts. Easy to set dials. Complete facilities and manufacturing experience for quality 
production. Send specifications or samples for estimate. 


EAGLE SIGNAL CORPORATION THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 
TIMERS AND COUNTERS 


———_«_<_l,;19»n. Paced dl-Yosate 
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dur new giant planes. Automatic flying, 





avigation and actual combat equip- 
varying degree on the satisfactory 





CONTROL F 


e changes, altitude and excessive 
@ ' i on. the reqyirements are for power 


fA 


ires electrital cqntrol we recommend thyt you specify 
Allied. 








RS 


for quality 
timate. 


G. CO. 


DE, N.Y. 





ALLIED CONTROL COMPANY, INC. 


e re 
fate 2 EAST END AVENUE (AT 79th STREET) + NEW YORK 21, N. Y. 
FACTORIES: NEW YORK CITY + PLANTSVILLE, CONN. + CHICAGO, ILL. 
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Tiny precision wire for springs gives 
Chronometer-timed convoys split-second timing. 








FINE STEEL AND ALLOY WIRE 


Spencer Wire Company 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD «© MASS. 
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How Electronic Switching 


Keeps 
VAN NORMAN GRINDERS 
at 
Micrometer Precision 














The “finger” (1) of this control head contacts the ball bearing 
race, mechanically closing the switch (2) when the proper 
depth has been reached. Thus constant precision of measure- 
ment within .0003 of an inch is maintained. This depth is set 
by the operator, on the vernier type dial (3), Only a tiny 
current flows through the switch, since heavier currents would 
cause arcing or pitting of contacts, either of which would 
destroy the high accuracy of control necessary in this machine. 





Van Norman Wide Angle Continuous Feed Radius 
Grinder, used for high precision grinding of ball 
bearing races. 


The current flowing through the switch in the 
photograph to the left is applied to an electronic 
tube (4) of the United Cinephone electronic switch. 
Only 3/1,000,000 ampere actuates this tube, which 
in turn operates a relay (5). By means of an 
auxiliary relay, full current is then instantaneously 
applied to the machine controls. 


The applications of this and other United Cinephone electronic controls are 
almost without limit. If you have a problem of measuring, gauging, stopping, 
starting, counting, sorting, heating, or some other mechanical or manual opera- 
tion in your plant, you will want to investigate our extensive facilities for elec- 
tronic design, engineering and manufacturing. Your inquiry will be welcomed 


and will have our prompt attention. 
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MOTOR DATA 


No. 125 





1600 FRAME MOTOR, 


Torque 4.5 in. oz. at 5800 RPM 


The power output 

of this precision r | —¥ " iy ; 
motor is exception- © ol bea : 4 AWE iB 4 
ally high in propor- , —s 
weight and small 

size. Originally 

developed for nu- 

merous aircraft and 


ww CYLINDERS = 


: , a * ; YORK 13, N. 
tion to its light | 8 ns STREET, MEW XC WR SAM ube 
; 


teristics of its 


4 
pecinemanes con are separate from S 


readily be modified C ¥ A hi { C a $ b 
for a variety of 
new uses. _ 2 


4 


ELECTRICAL MECHANICAL 


Series or shunt wound Completely enclosed 
Unidirectional or reversible Adaptable for any movnting 
High starting torque Laminated field, poles 
Low starting current Stainless steel shaft 

Low RF interference Two precision ball bearings 
Armature and field windings Mica insulated commutator 
Varnish impregnated and baked Permanent end play adjustment 








The cylinders on all V-type Wisconsin Air-Cooled En- 
1600 Frame Motors | Series | Shunt y yp 


gines are cast in pairs, separate from the crankcase, 
Watts Output, Int. (max.) | 22 





Watts Output, Con (max.) for quick, economical servicing when required. In case 
Torque at 8500 RPM (in. oz.) 
Torque at 5800 RPM _ (in. oz.) " er , 

of reboring, it is only necessary to replace a relatively 
Lock Torque (in. oz.) 


a cylinder is accidentally scored beyond the possibility 





Volts Input (min.) inexpensive pair of cylinders instead of an entire en 
Volts Input (max.) 


gine block. The picture shows the Model VE-4 Wis 


Shaft Diameter (max.)} : . : ' 
' consin Engine, with protective shrouding removed, 
Temperature Rise 











Weight illustrating method of attaching cylinders. 


br Bic van com cores «MT RazeHW ISCONSIN: MOTOR 


Corporation 
MILWAUKEE 14, WISCONSIN, U. S. A 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Automatic checking of small parts to assure that they are within 
illowable tolerances is accomplished by this ““Gage-O-Matic”’ pre- 
ision gaging machine through the use of Micro Switch products. 
Built by the General Control Company for the use of Hamilton 
Standard Propellers, the “‘Gage-O-Matic’’ permits high speed 
checking of seven accurate dimensions at the rate of 86 pieces per 
minute. 

This is accomplished by pairs of plastic enclosed switches 
which monitor each gaging operation. They are actuated by mi- 
crometer heads mounted on a sliding bar. If the part being 
tested is in tolerance, ove switch is actuated . . . if under tolerance, 
both are actuated . . . if over tolerance, neither is actuated. 

If the part is over or under tolerance, it drops through a tube 
into the proper rejection drawer, automatically segregating re- 


ected parts for their particular defect. 


1,001 Jobs For Micro Switch Products 


In wartime production and after victory, there are 1,001 impor- 
tant jobs tor Micro Switch products in every branch of industry. 
They control temperature, help package products, limit machine 
operations and serve as sensitive and efficient controls for a limit- 
less number of electrical and electronic devices. 

Production and design engineers, planning new products or 
seeking ways to improve present products, should be thoroughly 
familiar with the many advantages of these rugged, compact 
sensitive snap-action switches. Write today for Handbook-Cata 
log No. 60 which gives complete details on electrical characteris 
tics, housings and actuators 


LET'S ALL BACK THE ATTACK \ oe BUY EXTRA WAR BONDS 
\ 
\ oo 


Here’s How it Works 


~ SOLENOID 


ae: 
MICROMETER 


8 ADJUSTMENT 
> 


a0 Oa 

CC) GaGine 

|e __ 

ower 
The small parts are fed through 
a chute by a rotating hopper. As 
the part slides down the chute, it 
is stopped at different intervals 
by solenoid controlled levers. The 
part is positioned between the 
gaging plunger and anvil, then 
the solenoid on the gaging head 
is released. The spring drives the 
gaging plunger assembly down 

and in contact with the part. 

The gaging assembly is then 
pulled up by the solenoid and the 
part, if acceptable, is permitted 
to move to the next state. 


/ oa ore Ss 


NNN 


a [es 
MICRGeWwITCH 


0) A DIVISION OF FIRST INDUSTRIAL CORPORATION 


RO Switcm CO 
FREEPORT. (ALIN 


This is the basic switch—a thumb- 
size, feather-light, plastic enclosed, 
precision, snap-action switch, Un- 
derwriters’ listed and rated at 
1200 V. A., at 125 to 460 volts 
a-c. Capacity on d-c depends on 
load characteristics. Accurate re- 
producibility of performance is 
maintained over millions of operations. Basic switches of 
different characteristics are combined with various actuators 
and metal housings to meet a wide range of requirements. 


Freeport, Illinois, U.S. A. Sales Offices in Principal Cities 


a 
led Engines 


OA5 is 
cH, 1940 k-NGINEERING Viarcu. 1945 
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Model Ml FOOT SWITCH 


This Model MI foot pedal switch is ideal for speedy 
and convenient foot control applications. Its in- 
clined treadle, with non-slip tread, requires only 
3/16” throw with approximately 5 pounds pres- 
sure for operation. Under the weight of the foot, 
contact is made by the slightest pressure, or may 
be maintained by the weight of the operator's 
foot alone. 

The housing and top pedal section are cast iron, 
finished in baked enamel with integral cast ears 
on each side for screw fastening to the floor, if 
desired. Throw of top treadle is readily adjusted 
by means of a convenient adjusting screw. 

The internal contact mechanism is the well-known, 
dependable Acro switch unit, and is Underwriter 
Laboratory approved. This is a bakelite enclosed 
assembly with snap-action, silver contacts de- 
signed for millions of safe and sure operations. 

'@) N a to ro ' G Kb T Special Model Mi switches are available with 3-pole or 
4-pole double-throw contacts, enabling the handling 


. CIRCU ITS of one to eight circuits. Prices on application. 
fy) GENERAL CONTROL COMPANY 


1208 SOLDIERS FIELD ROAD, BOSTON 34, MASS. 


SOCKETS 
ENGINEERED BY (bee- 


FOR NEW TYPE OF 3) NEON AND ARGON 
GLOW LAMPS 


TT Tele Motel he on FOR THE 
— FOLLOWING 
Tolel @aa oh. ake eens 





IT PACKS A 


BIG PUNCH 











. 2096-D.C. Bottom flanged as illus. 
. 2095-S.C; Bottom flanged as illys. 
2098-D.C. Top flanged mounting 
. 2097-S.C. Top flanged mounting 
elekel 18 Sete) be Veni 
pielen (28) 
For Miniature Base Single Contact Only 


SOCKET SOCKET HOLDER 





¥% in. Long 
Diameter Brass, Nickel 
Plated 


No. 2502 
Diameter as 
425 in. en jeeve 
7/32" Both Brass, 
17/32" Long Nickel Plated 
No. 2503 
Diameter 
425 in. 
21/32" Long 




















Heavy Screw Terminals permit easy attachment of resistors and wire leads 


If you have @ problem in switch or socket application . mngpnooring 
bring it to Cole-Hersee for prompt action. Production 


Small Motors, Juc. 


1320 ELSTON AVE., CHICAGO 22, ILLINOIS 
54 OLD COLONY AVE. BOSTON 27. MASS. 
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FLECTRIC COWL Fr ap 


AN ELECTRIC MOTOR opens and closes cowl flaps on the new — 


tant ENsiNEER: 
Douglas A-26 Invader to maintain proper engine temperatures eet 
under varying conditions of minus 70° E to plus 140° E and 
from sea level to the optimum altitude of this versatile attack 
bomber. 
The electric cowl flap actuator, one of the seven special motors 
designed for the A-26 by EEMCO, is a good example of how 
an electric motor, gear reduction and control unit can be built 
to fit awkward mounting conditions in limited space. As fur- 
nished for use in a 28 volt system, this motor actuator complete 
weighs only 43%, pounds. The nearest competing weight in a DATA: Cowl flap actuator, % horse power motor, thermally pro- 
motor unit of this type is seven pounds. Similar design prob- ne Equipped with magnetic clutch ond broke — Shalt ovipnt 
lems confronted EEMCO in building the wing flap and oil cooler oF pune & Tae oF — Straight 6'to't' quer ropustion © 
door drives, the gun mount trigger mouees end the Cobia benner anicuas eal opening and closing a. with double quien and 
Mower eeinens tee tee Temaden yr te een to — cams limiting travel of flaps — Unit com- 
New developments in electric motor manufacture indicate ee ee 
greater application possibilities than ever before in future peace 
time products. If you have tough work problems involving Nemes ore being put on the 
electric motors, gearing and control, let EEMCO help you solve eee Se See eee 


: E Built Motors for a World of 

them — now for war work, later on for peace time service. Needs,”’” now in preparation. 

Copies of this limited edition 

Design | will be distributed only on 
written request. 





veering 





Toys) 


Inc. 


seeie ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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IN COUPLING DESIGN 





Easiest to line-up. Immediately 


apparent if alignment is imperfect 


Wearing elements can be changed 


quickly, with only a screw driver 


Inexpensive 
shock 


rubber balls absorb 
and sove the transmission 


Machines may be disconnected by 
a eT 


The Crocker-Wheeler resilient 
Rexible coupling consists of a spider, a 
flange, a ball retaining cover and six 
synthetic rubber balls —that’s all there 
is to it! And yet, this is more than just 
a trouble-free coupling—it actually adds 
years to the life of both the driving and 
driven machines. 


The balls transmit torque, absorb 
shock and vibration, yet do not transmit 
end thrust. If serious misalignment oc- 
curs after installation, neither the ma- 
chines nor the coupling will be harmed. 
The only damage will be to the rubber 
balls, which can be replaced at negligi- 
ble cost, in one or two minutes. Under 
normal service conditions the balls last 
for years without renewal. 


Available for shaft diameters up to 
8”, these couplings require no lubrica- 
tion, no maintenance of any kind. Write 
for prices, dimensions, descriptive in- 
formation. No cost, no obligation. Ad- 
dress the Crocker-Wheeler office nearest 
to you. 
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CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 
AMPERE, N. J. 


BOSTON + BUFFALO 


* CHICAGO 


CINCINNATI + 


2 
CLEVELAND + LOS ANGELES 


DETROIT - NEW YORK + PHILADEPHIA - PITTSBURGH » SAN FRANCISCO » WASHINGTON 


} 
} 
| 
| 
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| oil delivery. 


Th 7 a 
THE “Heart oO 
HILLS-MeCANNA 
Miero-Foed aes! 


EacH PULSING PUMP VALVE 
is an independent unit utilizing 
the time-proven single plunger 
principle for accurately metered 
Cam is driven by 
ratchet inside reservoir. Easy to 
inspect and repair. A size and 
type of lubricator for every re- 
quirement, each. the result of 
The 
choice of many engineers who 
look first for dependability and 
sim plicity. 


painstaking refinement. 


FOR YOUR 
FILES 
descriptive 
leg No. 


Cata- 
1-42 
available without 
obligation. 


i 


HILLS-McCANNA COMPANY 


3001 N. Western Ave., Chicago 18, Il. 


Proportioning Pumps 
Air & Water Valves 


After the 
Others Failed 


SpeedWay’s ‘‘know how’’ was able to 
develop new gearmotor designs for the 
Armed Forces that did the required 
job. Today, expanded needs for these 
motors take SpeedWays capacity, as 
well as the capacities of other large 
motor manufacturers, working te 
SpeedWay Specifications. 


If you need motors or gearmotors for 
a standard or special application, bring 
your problem to SpeedWay. Motor 
outputs range from 1/3000 to 1/3 h.p 
Unlimited gear ratios available from 
stock gears. Write for our recommenda- 
tions On your war or postwar problem. 


SPEEDWAY MFG. CO. 


PropuctT ENGINEERING 


Force-Feed Lubricators 
Marine Valves 


Chemical Valves 


Magnesium Castings 


W rite for SpeedW ay $ 
new Motor Bulletin show 
ing standard A.C., D.C., 
and Universal Motors and 
gearmotors 


1844S. 52nd Ave., Cicero 50, Wil. 


Marcu, 1945 





Speed ay’s 
illetin show: 
A.C., D.C. 
Motors and 
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Le Rol power pays off in 
Service and satisfaction 


It pays to power your equipment with Le Roi engines because they come from 
a source that is made to order for your purpose — a source that concentrates 
exclusively on the problems of the heavy-duty field, and is prepared to adapt 
components and accessories to your own specialized power requirements. 


For many years Le Roi Engines have proved their ability to perform depend- 
ably and economically in the oil fields, on construction projects, on industrial 
machinery and agricultural equipment — establishing performance records that 
help sell the equipment of which they are a part. 


Investigate the many advantages that Le Roi has to offer you. Consult with 
their competent engineers who can offer you valuable assistance, based on ex- 
perience with a great variety of power requirements. Ask the users of Le Roi- 
powered equipment — and they will tell you how it pays — in extra depend. 
ability, operating economy, and low maintenance cost — to power your equip- 
ment with Le Roi engines. 


No obligation! Write for information! 





Speciat - Purpose Machine Efficiency 
at STANDARD MACHINE PRICE 


The only reason for buying special Snyder Standard Drilling Machine 


machines is to gain special production 


advantages, yet, these advantages may with Special Equipment Saves Up 


be available to you at savings of up to 
50°, of special machine cost. . 2 ° 
Here’s an example. This Snyder stand- to 50% of Special Machine Price 
ard 10 V 18 drilling machine is a gen- 
eral utility machine, yet, it can be 
adapted to do many jobs with “special 
machine’”’ efficiency, speed, and economy 
of time and labor, through the use of 
special fixtures, heads and tools. 

The machine shown is used to do a 
hollow milling job on 20 bosses, using a 
5-spindle head and 4 indexes to com- 
plete the work cycle. 

The index table housing serves as a chip 
trough and coolant retainer. The stand- 
ard index mechanism provides the 
smooth acceleration and deceleration of 
the Geneva wheel, hydraulically 
powered from the hydraulic system of 
the machine itself. 

This machine is available with or with- 
out special tooling and speed change 
transmission for single or multiple spindle 
adaptations. Only the equipment is 
special, and, with such equipment this 
machine is the equivalent of a special— 
at about half the cost of such a machine. 
This machine can be readily re-tooled 
for entirely different production by 
changing the special equipment only. If 
production is your problem, write, wire 
or ’phone Snyder Tool & Engineering 
Company, 3400 E. Lafayette Ave., 


Detroit 7, Michigan. 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 


20 Years of Successful Cooperation 
with Leading American Industries 
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When there are literally mountains to be moved... 
earth, coal, rock, ore .. . for airports, dams, roads, 
quarries, mines or any tough off-the-road job, Bottom- 
dump Euclids get the call. So Euclids have to be 
rugged. Every part must stand up. The drive axle, 
an exclusive Euclid feature, must render continuous, 
trouble-free performance in every kind of off-the- 
highway service. That's why Euclid Road Machinery 
Company engineers employ Ohio Gears and shafts 
in the final drive. They've proved the accuracy, 
toughness and durability of Ohio Gears under every 
kind of test and field condition. 

Helping huge Euclid equipment ‘‘move mountains’’ 
is another example of Ohio Gear's part in helping 
Industry's power transmission. 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET CLEVELAND 10, OHIO 
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*New York 13, N. Y. 
Patron Transmission Co. 
129 Grand Street 


New ENGLAND 
George G. Pragst 


P. O. Box 995, Pawtucket, R. I. 


*Los ANGELES, CALIP. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
GRAND Rapips 8, MIcH. 
W. H. Slaughter 
3753 Division Ave. S. 
*PITTSBURGH, Pa. 
Standard Machinists Supply Co 
South 2nd and McKean Street 
Detroit 2, Micn. 
George P. Coulter 
322 Curtiss Building 
*Stocks carried. 



















*MINNEAPOLIS, MINN 
Industrial Supply Co 
717 S. Eighth Street 
BuFFALo 16, N. Y. 
F. E. Allen 
131544 Hertel Ave., Room 9 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co 
712 Delaware Street 
*SAN FRANCISCO, CALIP. 
Adam-Hill Co. 
244-246 Ninth St. 
LoulISsvVILLe, Ky. 
Alfred Halliday, 330 Starks Bldg 


INDIANAPOLIS 4, IND. 
A. R. Young 
635 N. Pennsylvanie St. 
St. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 
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BOLTS AND NUTS 


To aid in efficient assembly, or to 


CAP SCREWS 


Used for fastening work such as in 


| [|| TOC 
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provide greater utility, standard bolts 
are offered with a great variety of 
styles of heads and nuts. In addition, 
higher strengths, corrosion and heat 
resistance, protective coatings, to 
exacting specifications, and other 
special qualities where required, add 
greater utility to the proved depend- 
ability of these fasteners. 


machine parts, airplane engines and 
other assemblies, modern cap screws 
are outstanding examples of precision 
workmanship applied to mass pro- 
duction requirements. Here, too, a 
great variety of sizes, head styles, 
threads and materials are available 
to meet the requirements of individ- 
ual users. 
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RIVETS SPECIAL FASTENERS 


When disassembly is not required, In this broad classification are in- 
the riveted joint is the standard of cluded a vast array of specially de- 
dependability and security. Well-es- signed fastening devices. Many have 
tablished engineering principles little in common with the regular bolts 
guide the designer in making joints or screws other than the fact that they 
of known strength and lasting effi- are made on bolt machinery, or have 
ciency. Always alert to changing con- headed or threaded elements. Manu- 
ditions, rivet manufacturers are con- facturing flexibility enables fasteners 
stantly improving their products and manufacturers to meet the special re- 
application methods. quirements of fabricators. 


NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING - CLEVELAND 15, OHIO 
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t's one of the many good reasons why 
N-B-M Bronze Parts have so many friends. 
We have found that closer tolerances make 
closer friends. That’s why N-B-M Bronze Parts 


are precision parts: 


MACHINED WITHIN .0005” 
Whatever shape, size, quantity your blue- 


prints may call for, we can make it—right! 


os oc ee N°-BoM 
- See fieu BRONZE PRECISION PARTS 


SEA 
—" = 


Se: 2 V¥ Bee 
Brake Shoe's Research Group 
1. Engineering Laboratory 
2. Metallurgical Laboratory ST 
3. Experimental Foundry 


- LOUIS*NEW YORK 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA, * MEADVILLE, PA. * JERSEY CITY, N. J. * PORTSMOUTH, VA. * ST. PAUL, MINN. * CHICAGO. Ill. 
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ITHIN the past few years new forging techniques 

have made possible the vast improvement in vital 
fighting machines. New ideas, new metals, new applica- 
tions of old principles have thus become available for 
the improvement of peacetime machines as well. You 
are invited to make use of them. 

Perhaps you are now using castings where forgings 
would help increase strength, reduce weight, contribute 
to all-around improvement. Tube Turns engineers have 
been notably successful in quantity production of pre- 


cision forgings in steel, aluminum and light alloys. Tube 


Turns upset, mechanical and hydraulic forging equip- 


ment and heat treating facilities are as fine and com- 
plete as any in the country. 

Whether considering the use of forgings to improve 
your present products or in connection with the de- 
velopment of wholly new ideas, your inquiry will be 


welcomed. Write TUBE TURNS (Inc.), Louisville 1,Ky. 





Seamless Steel 





Tubing vos 





Has Strength For High Pressures 


Industrial progress continually calls for hydraulic and 
lubricating systems that operate at ever increasing 
pressures and are capable of withstanding rapid re- 
versals and sharp starting and stopping shocks. Cold 
drawn seamless steel tubing keeps pace with these 
extreme demands, providing the strength of solid 


steel walls, plus such other advantages as smooth 
interior surfaces for free fluid flow; small outside 
diameters for compact assembly; controlled physical 
properties to meet exacting pressure requirements. 
The long experience of Michigan's laboratory is 
available to all users of seamless steel tubing. 


COLD-DRAWN SEAMLESS STEEL TUBING 


AIRCRAFT ° MECHANICAL 


MICHIGAN SEAMLESS TUBE COMPANY 


SOUTH LYON 


PRESSURE ° STRUCTURAL 


W X - 
ag 


Awarded Feb. '2 
First Stor Sept 

Second Star May 27. 
Third Star Dec. 2 


* MICHIGAN 
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Just a minute.. 


Greater accuracy is a Plus for before Y po Op en ; 
é ; : 
dustrial buyers of screws and for bids “across the board. 






WU . . « 

cause we are geared to work in Ask yourself if the blueprints and specifications cover everything. For 

tenths . . . but fast. That’s why instance, do they cover. 

even our Standard Machine Screws 1. Engineering Co-operation: Production planning that looks behind 

pass every test for flawless uni- blueprints and examines function. Corbin engineers have often 

formity. suggested changes and combinations that have improved perform- 
ance and lowered costs. 

Look to CORBIN 2. Primary Operations: For instance — could the part start in the cold 
for your requirements in headers or must it be milled from the bar? Corbin has been highly 
Screws and Nuts... a full successful in bringing the advantages of heading to many a “‘screw 
range in both CORBIN- machine product” without upsetting cost factors. 

PHILLIPS and Regular 3. Secondary Operation: You may require such additional refinements as 

Slotted. Also AIRCRAFT detail finish, plating, special inspection and ‘“‘kid glove’’ packing. 

Screws and Nuts to Govern- Corbin can work to precision tolerances in tenths — grind to micro- 

mental specifications. inch specifications — and hob, grind or roll threads to Class 4 
tolerances. 

See your Distributor | You may save yourself a lot of time — and money — by working with 


-also complete stocks at Corbin from the start. 


Chicago, New York and 














































Star Moy 27,1944 
Stor Dec. 2, 1944 


New Britain . . . and sales Facilities are explained in this bulletin — which you will 
: | find in Sweet’s File 4m10 for Product Designers. If you 
repeeeenrateves who can prefer that we send you a copy, please request it on your 
talk shop. | letterhead. 
0-2 
smooth 
outside $-12 | — 
iol FS IN SCRE 0 ON 
nd Me THE CORBIN SCREW CORPORATI 
‘em . 
MEN efe - 
atory is SAATERIALS fo ciliti es The American Hardware Corporation, Successor 
1g. 
that have made Corbin Headquarters NEW BRITAIN ONNECTI curt 
for Precision Parts are producing high- 4 See Sweet's Product Design 
est quality Screws . Nuts . Chain. ged — Be neg 
Look to Corbin for 
, FP. ° 
mad ne oe Standard urls BWeCcedtos¢e 
Stor Sept. 9. 1943 
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PULL EXERTED 
BY POWER OR 
HAND GUN 


HOLE SIZE 
TOLERANCE 





RIVET SHANK 
EXPANDING AS 
PLUG SECTION 
1S PULLED 

INTO RIVET 


PLUG SECTION PULLED 
ENTIRELY INTO RIVET 


STEM TRIMMED 














RIVET SHANK 
FORMED INTO 
TULIP HEAD 


Wal makes. CHERRY RIVETING 20 2940-20 oUrong, 00 durable 
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ety ANGELES, 


The high resistance to shear and fatigue 
typical of self-plugging Cherry Blind Rivets 
is due to positive mechanical expansion of 
the rivet shank. 

This shank expansion occurs during appli- 
cation when the enlarged plug section of the 
stem is pulled into the rivet (drawings to right 
and above). The sides of the rivet are forced 
against the material being fastened, filling 
any irregularities in the drilled hole. The 
installed Cherry Rivet has shear and fatigue 
values comparable with those of a solid 





CALIFORNIA 


; ; ; : alia i STEM 
and vibration. No special locking device is HEAD 


required. 

Cherry Blind Rivets have generous toler- 
ances in hole size and material thickness, as — NOTCH 
indicated in the drawings. Breaking the stem RIVET 
at the notch above the rivet head, rather ee 
than automatically breaking it at the nom- — cntahix 
inal grip length, allows greater material 
thickness tolerance. The broken end is then often 
trimmed flush with flat ground nippers. OF STEM 

Oversize shanks on special order. 


STEM 














PREFORMED 
STEM 


= Please send me your new booklet. 
Also enclose the metal demonstra- 
tion panel which shows actual stages 
in installation of Cherry Rivets. 


Cherry Rivet Company, 231 Winston St., Los Angeles 13, Calif., Dept. A-106 


Street 


City State. 
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SHEAR TYPE 


Gouded Kubler 


SUCK and VSKATION 


T doesn't have to be a direct hit to set walls crumbling. Uncontrolled vibration 
can do it. A soldier doesn’t have to be wounded to be rendered unfit for duty. 
Shell-shock — vibration—can be quite as effective. 


Uncontrolled vibration will shake your expensive machinery into junk and 
shake your best workers into a state of nervous inefficiency. 


Proper application of the Lord plan of scientific analysis and control make it 
possible to reduce by 80% or more, the destructive forces of vibration. 


Without obligation to you, Lord Engineers will make a study of vibration 


problems in your product, offering recommendations for its effective reduction 
and control. 


For over twenty years Lord has been the pioneer in the science of vibration 
control. Lord Bonded Rubber Shear Type Mountings embody many exclusive 
techniques and patented features which cannot be copied. 


Lord’s special bonding process guarantees against failure of bond between 
rubber and metal. Lord's scientific mold design throws flexing action away from the 
metal parts into the rubber body, preventing stress concentration at the edge of the 
bond. Lord's carefully controlled compounding processes produce rubber of the 
exact degree of stiffness and other qualities required for the maximum efficiency on 
the job for which it is designed. Lord's bonding process leaves the rubber element 
in a state of rest, with no “built in” stresses of tension, compression, or torque, to 
detract from its full potential in combatting the forces of vibration. 


tr TAKES BONDED RUBBER Ya Sear 10 ABSORB VIBRATION SALES REPRESENTATIVES 


NEW YORK - - 280 MADISON ave. 
CHICAGO - $20 W. MICHIGAN AVE. 


LORD MANUFACTURING COMPANY (stress. ci. sts. cuve ar 


ERIE, PENNSYLVANIA sue oe Nr 
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HOLO-KROME 
od SOCKET SCREWS 


V EXCLUSIVELY HOLO-KROME 


GUARANTEED UNFAILING PERFORMANCE 


is the Holo-Krome assurance to users of H-K FIBRO FORGED 
Socket Screws—the Completely Cold Forged Screws... The 
advice and counsel of Holo-Krome Fastening Engineers is of 
concrete value to them in speeding their present production 
schedules and in planning for tomorrow . . . GUARANTEED 
UNFAILING PERFORMANCE plus Holo-Krome Quality and 
uniform accuracy are some of the reasons why they specify 
"HOLO-KROME" ... Yes, users like Holo-Krome Socket Screw 
Products! 


SOCKET HEAD 
rN ee a 


THE HOLO-KROME SCREW CORP. 


HARTFORD 10, CONN. U.S.A. 


SOCKET 
SET SCREW 


SOCKET SCREWS 


—— INTERNAL WRENCHING 
QUICK AND POSITIVE TIGHTENING 


The BETTER Fastening Method 
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ee as much similarity between oil and 
water as there is between Electronics and 
Hydraulics. @ But we’re ambidextrous .. . 
we work with both. In separate plants. With 
different staffs. And good, they tell us. They? 
\irlines, aircraft manufacturers, the armed 
services. g We did a fair volume for thése 


folks before the war. Doing a whopping volume 


mbidextrous 





now. Don’t expect to keep whopping after the 
war. But we’re prepared to wager that aviation 
is here to stay, and that we'll have what it 
wants in precision-engineered hydraulic and 
electronic equipment. @ Your engineers 
and ours should get together. Our factories 
can translate their conversation into the 


devices and service you want. 


i. — 
Ai €0 MANUFACTURING CORPORATION 





Radio and Electronics + 





NEW YORK - + CHICAGO .- 


Maren. 1945 
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Formerly AIRCRAFT ACCESSORIES CORPORATION 


Engineered Power Controls 


KANSAS CITY © + BURBANK 
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SPECIFY CURTIS\ 


Universal joints play an important part in the opera- 
tion of airplanes and machine tools. 

Where out-of-line transmission of power, or rota- 

» tion of shafting around corners or at angles is neces- 
= sary — strains and wear on universal joints working 
at such angles are excessive. 

Engine controls—retractable landing gear—aux- 
iliary power controls and elevator spars must have 
smooth, positive operation for the pilot and his crew. 

In machine tools too — failure of any part means 
loss of production and costly repair shutdowns of 
multiple drill presses, grinders, milling machines, etc. 

Curtis Universal Joints, made to Curtis ‘‘Stand- 
ards’’“have PROVED their ability to “take it.'’ The 
rigid Army Air Corps Class 1 specifications for 
strength and toughness are met and surpassed by 

‘ Curtis Joints. 

Through years of experience Curtis applied 
special steels and developed proper heat treatments 
to secure maximum strength and toughness. Ac- 
curate machining and fitting to close tolerances 
gives smooth, free-working surfaces — Curtis 
oilers insure proper lubrication — and the pat- 
ented ‘‘Telltale’’ lock ring tells at a glance that each 
part is firmly locked together and permits rapid 
disassembly and reassembly in the field. 

All these plus magrfaflux inspection by certified 
| operators give Quality Control thruout production. : 
| Specify Curtis Universal Joints in any of their 14 t eae ha en 

sizes — let Curtis Engineers work with you on your pe Pia Meg a hem 9° 
problems — be sure of ‘‘Proven Performance.” securely locked together 





-U CURTIS UNIVERSAL JOINT CO. Int. 


SPRINGFIELD, MASS. « BOSTON GEAR WORKS, NO. QUINCY, MASS., SOLE DISTRIBUTORS 
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... yours for the asking! 


In these days of manpower shortages ... with almost every 
design engineer doing the work of two men... it’s good 
news when a manufacturer is equipped to step in and carry 
part of the load! 


Corbin Cabinet Lock is set up to do just that — with 3-way Help! 





Here’s how: 


1. When stock locking devices are indicated, a two minute 
thumbing of our “Industrial Catalog” may often provide 
just the type of device you’ve been searching for. If you 
lack a copy, write for this handy help, today. 


2 If the job is unusual or involved, send us a blueprint for 
study and recommendations. 


3 If the installation is even more intricate or there are several 
jobs you would like to discuss, a Corbin Lock engineer will 
be happy to call. 


DIVISION OF AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT’ 


'*Safety first....and last....whem Corbinlocked’’ 


{| IN CORBIN CABINET LOCK CO. 
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worm gears has been limited, not by the 

strength of materials, but by the ability of the casing 

to liberate heat. With fan-cooling, the capacity is approxi- 

qn mately doubled at speeds at 1750 r. p. m. Higher ratings, in turn, 

permit the use of smaller, lighter, and less expensive units without sac- 

rifice of durability or reliability. e A fan mounted directly upon the high speed 

shaft draws air at high velocity around and under the ribbed inner wall of the oil 

reservoir. The ribs increase the heat dissipating surface, while the outer housing 

serves to confine and direct the air stream, thus cooling the unit most efficiently. 

® Stock models will soon be available. Ask to have your name placed on our 
mailing list for literature. 


e 3 
1 e § 
fa ‘ Heretofore the capacity of non-cooled 


a Ry ’ * = @ b 2 SALES OFFICES: ATLANTA * BOSTON * CHAR 
if ° he ‘ 3 # 
URBINES + HELICAL GEARS and v2 : ‘ LOTTE « CHICAGO * CLEVELAND * DENVER 


4 : ss “i i DETROIT * DULUTH * EDMONTON * GREAT 
w 
ORM GEAR SPEED REDUCERS ; ‘ FALLS * HAVANA * HELENA + HOUSTON 


cantina : é : 3 : < Ee : KANSAS CITY + LOS ANGELES * MONTREAL 
UGAL PUMPS CEN ; > ‘ 3 NEW ORLEANS * NEW YORK - PHILADELPHIA 


; 4 : i y P PITTSBURGH * ROCHESTER * ST. PAUL + SALT 
TRIFUGAL BLOWERS and COM- : . : r : LAKE CITY + SAN FRANCISCO + SEATTLE 


PRESSORS + IMO OIL PUMPS a POINE | y. TRE} cocty — aaa 8 lesen ae 
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fehecked our plant 
hauling costs... 


- -- and I found even new hand trucks and carts were demanding extra 
labor to handle, requiring smaller loads per man, slowing up material 
handling, damaging floors and causing excessive truck maintenance 
and costly spillage and breakage—all because of old style hard wheels. 





I echanged to 
GENERAL INDUSTRIAL TIRES 


Tf saved....as you can?! 





Now ... on General Industrial Pneumatic Tires . . . my 
plant hauling equipment is operating faster over any and 
all floor surfaces . . . floor wear has stopped . . . material 
moves smoothly at nearly double previous hauling rates 
... spillage and breakage has been eliminated. 

. * * 


MORAL: Change-over hauling equipment for a single 
plant department to General Industrial tire-tube-wheel 
units—they adapt readily; or specify Generals on a few 
new units. Let these prove their saving features—then 
you'll go all-out for Generals. Write or wire for change- 
over application data or list of manufacturers supplying 


modern equipment on Generals. ¢ 


DEPT. 6 « THE GENERAL TIRE & RUBBER CO. » AKRON, OHIO 


1152 










on <a EXCLUSIVE GENERAL INDUSTRIAL TIRE FEATURES 


D + DENVER Original wide base rim design now so widely Unmatched companion of the famousTop-Quality 


DN + GREAT advocated for heavy duty truck tires. and Top-Mileage GENERAL Truck Tire. 
* HOUSTON 





TIRE + TUBE 





Quick-demountable tire and rim same as a 


MONTREAL truck tire. ‘i 
ULADELPHIA : Tires 8” to 22” overall diameter, 2-4-6 and 8-ply 
PAUL * SALT The tire-tube-wheel design adopted as standard casings, separate heavy duty tube, ball or roller bear- 
+ SEaTme for Army Air Corps specifications covering indus- ing wheels, stationary or ball bearing swivel casters. 
ER « WASH trial pneumatics for mobile ground equipment, Load capacity 180 Ibs. to 1900 Ibs. per tire. 






PEG 
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What Do You Need in Piping Equipment? 
» «+ CRANE Can Supply it 


ONE SOURCE OF SUPPLY 
ONE RESPONSIBILITY FOR ALL PARTS 


ONE STANDARD OF QUALITY 


Specify all your piping materials 
from a single source—your Crane 
Branch or Wholesaler. You'll be sure 
of getting exactly what you need— 
you'll have the advantage of the 
world’s greatest selection—in brass, 
iron and steel. You'll find there’s no 
better way of helping to assure the 
best installation—than to have uni- 
form quality in all piping parts with 
one responsibility behind them. 
What’s more, you simplify ordering 
—and at the same time get full benefit 
of Crane Co.’s 90-year leadership in 
the piping equipment field. 


After cooler unit with 15 in. shells 
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GATE 
VALVES 


SERVICE RECOMMENDATIONS: Crane Standard Iron Body Globe and 
Angle Valves are made all-iron, brass-trimmed or with composi- 
tion disc. Brass-trimmed valves are ideal for steam, water, or 
oil lines; all-iron valves for oil, gas, or fluids that corrode brass 
but not iron. Composition disc valves are available with steam, 
hot water, or cold water discs. Screwed-end valves in sizes up to 
4 in.; with flanged ends up to 10 in. See your Crane catalog for 
complete specifications. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. Branches and Wholesalers Serving All Industrial Areas 


sly VALVES - FITTINGS - PIPE 
PLUMBING ° HEATING - PUMPS 
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Special Round Head Special Hex Head Special Pronged Pin 
Shoulder Pin Shoulder Bolt 


Cpeelling AUTOMOTIVE PARTS 


5* 


——— 
oe 


Here are three special parts used in large quantities (two of 
them run into millions) by a large manufacturer of automo- 
i . € 
tive equipment. They have both war and peacetime application. 
They were originally made milled from bar. When sufficient 
e = . 
production could not be obtained by that method, the prob- 


lem was put up to National. We developed an upsetting 
Send for a copy of this 
procedure that met the need for volume production and also cove Sineuny Setuaas Sos 
scribing briefly, with dia- 


. ‘ ° grams, 15 typical in- 
ve and resulted in substantial cost reductions. 


stances of time, materials 
and money saved. Ask for 
the “Savings” booklet. 


nposi- 
ter, OF 
. brass and money on fasteners, for present needs or future. Or you 
steam, 
sup to 
og for 


You may want to look into the possibilities of saving time 


may have a problem of fastener improvement on which our 
engineers can help you as they have many other manufacturers. 


Chances are you'll be surprised at what can he done. 
rial Areas 


PIPE Pe 
WE | THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


RcH, 1949 
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BRAD FOOTE PRECISION 
CUT WORM AND GEAR 


* Quality in materials and workmanship give 
them performance and endurance, | 


SPEED REDUCERS 


There is a Brad Foote Speed Reducer to 
fit every need. Made in all sizes—all 
horse powers—any ratio—all tooth forms, 








SPECIAL GEARS 














Brad Foote special precision cut gears 
are fitted for installation on the most ex- 
acting jobs. Made in all sizes from any 
practical material in all tooth forms— 
Herringbone — Helical — Bevel —-Worm 
and Gear—Spiral Bevel and Spur. 








Over a generation of experience goes 
into every Brad Foote product and ex- 
tensive plant capacity and shop equip- 
ment assure prompt delivery of great 
quantities of smooth running quality 
gears. 


Write us about your geared reduction 
problem — full information will be 
promptly sent you. 


BRAD FOOTE GEAR WORKS 
1309 SO. CICERO AVE.C]IC ERO 50, ILL. 
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iFasten w/7 it...Fasten 7 it | 
F. Goodrich RIVNUT 
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Push Rivnut into hole with head 
firmly against, and at right an- 


gles to, the work. 


NRSGASAAAAAQQAAA 


Thread Rivnut onto pull-up stud of head- 
ing tool until head of Rivnut touches 


anvil. 
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A squeeze on the tool lever re- 
tracts pull-up stud slightly, caus- 
ing a lateral bulge upset of the 
Rivnut. 
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Attaching accessory with screw 
is easy now. Rivnut threads grip 
screws firmly after upset. 





tear KEYNOTES the B. F. 
Goodrich Rivynut. It is the only 
‘me-piece blind fastener that can be 
used as a blind rivet ... asa nut plate 
lor attachment . . . or both at once! 


Rivnuts are tubular rivets with 
‘ounterbored shanks internally 
‘crew-threaded. These fasteners are 
headed with an easily operated hand 
tool while working entirely from 
One side. When upset, a ring-type 
bulge forms on the blind side which 
slarge enough to resist being pulled 
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through the work even under con- 
ditions of eccentric load. 


Rivnuts are light, strong, low-cost, 
ready for use as received. Installa- 
tion is so easy, even blind men are 
doing it efficiently. Requiring only 
a very small hole, Rivnuts form a 
compression fit. And keyed Rivnuts 
are available where high torque- 
resistance is desired. 


Aluminum, steel and brass Rivnuts 
are now being made; also an alumi- 
num Rivout with splined shank to 


use in wood. A broad range of 
standard types and sizes is available. 
And if some special Rivnuts are 
needed, B. F. Goodrich engineers 
will work out designs with you. 


WRITE FOR FREE COPY OF 
“RIVNUT DATA” 


Contains full facts on 
sizes, types, grip ranges, 
strengths, weights. Step- 
by-ste; illustrations. For 
vour free copy, write now 
to The B. F. Goodrich 
Company, Dept. PE3, 
Akron, Obie, 





i iS nt ne be on. 3 
Here's a Book about... 
THE RIGHT MEN- 


IN THE RIGHT PLANT- 
WITH THE RIGHT EQUIPMENT- 


and the Right Answers for YOU! 


— experienced, resourceful pro- 

duction men—a spacious, well-lighted, 
thoroughly modern plant—up-to-the-minute 
equipment—that’s the Acme setup and it 
goes far toward explaining why Acme does 
a superior job. 


We're proud of Acme people, Acme plants, 
Acme equipment; and we've told you about 
them in a new book you'll enjoy: reading, 
called Acme for Action. Brief, factual, illus- 
trated with some 150 photographs, this book 


ag chek 
DAYTON 3, 


will really acquaint you with the men who 
make Acme products and the place where 
those products are turned out. 


Whether you need Acme Aluminum Alloy 
Permanent Mold castings—or dies, jigs, 
patterns—special tools for new or unusual 
jobs—or general engineering or production 
advice and suggestions—Acme men can find 
the right answer to your problem. Write 
today for Acme for Action, and your copy will 
be promptly forwarded. 


, Ire 


OHIO 


PATTERNS -« TOOLS ° “ALUMINUM castaee ° ENGINEERING 
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Now the WHOLE doughnut 
goes to work 


(ie 


Ww REVER there’s danger of keakage of gas or liquid around a rotating shaft, 
there’s need for a Sylphon Shaft Seal. Principles successfully applied to control 
problems for more than 40 years, have proved eye openers in this special field. 


Basically, the application is very simple; a sturdy helical spring holds circular 5Y!Phon Shaft Seal. Prevents leakage around a 
ng or seal nose firmly against a sealing surface mounted at the end of a shaft. A aieaal _ ae ~ a Suenns oem S- 
ylphon Bellows provides a flexible, gas- and liquid-tight connection between a ae oe ae ae See 

Alloy vunting flange and the seal nose. New Movie—“The Story of Metal 
jigs, Sylphon Shaft Seals are engineered for each specific application. Sizes range aonows ts available to autenested ox- 

\!rom seals for tiny instrument shafts to seals for huge military installations. Finely emmenunerden cums 
duction machined and balanced, they afford a perfect seal against pressures up to hun- 

dreds of pounds, operate at shaft speeds up to 400 RPM. 


eT, 
Set 


Write for Bulletin EP-825, giving as much spe- 
cific information as possible about your problem. 
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Contac Zz wital | \ of Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 


Sur Z Meany Such Manufacture 


Typical of KAYDON'S successful specialization in difficult manufacture is this flat race ball thrust bearimy 22.060" x 26.000" x 1.000 
Races are only 3125" thick, held to .0U1” parallelism. Bearings are made 4” bore to 120“ O. D. 


As readily and economically as standard types and 
sizes are manufactured, KAYDON produces special bear- 
ings that banish the need for using “catalogued” bear- 
ings that fail to meet your exacting needs. 

That is the specialized service, created by KAYDON to 
<- Navy 


available to industry as an economical means of product 


meet rigid wartime requirements of the U. 


refinement. Atmospheric control in heat treating, rarely 


... KAYDUN *. 


MUSKEGON 


provided by special bearing manufacturers, is availabli 
at KAYDON. In addition, KAYDON offers added services in 
flame hardening. precision heat treating, metallurgical 
laboratories, microscopy and physical testing. 

Counsel in confidence with KAYDON. 


time requirements have precedence, capacity for gen- 


While vital war- 


eral production is constantly increasing. Look alhead 


with KAYDON! 


and plan ahead 


KAYDON Types of Standard or Special Bearings: 
Spherical Roller + Taper Roller 
Ball Radial . Ball Thrust 


Roller Radial Roller Thrust 
IN E E RIN G c¢ oO 


MiECHRIGAN 


Yew tn Plame::-..- Ola tn Experience 
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When you design and build a machine, 
you want it to live a long, productive life. 
Human error is the only limiting factor. 
The best way to eliminate human error in 
lubrication is to make Centralized Lubri- 
na part of your machine when you 
1 it. You’ll be endowing it with metal 

es- actually lifelines for lubricants 
twill keep your “child” young long after 
machines have gone to their graves. 
mite Centralized Lubrication Sys- 


ire actually “life insurance” for 


machines. Each bearing, no matter how 
inaccessible, is given a positive delivery of 
a measured shot of grease or oil. Machines 
need not stop, as bearings are lubricated 


from a central point. 


The four new Alemite Centralized Systems 
are adaptable to almost any machine. Re- 
sults like these are common: a battery of 
7 punch presses totaling 86 bearings, are 
now positively lubricated while in opera- 
tion from one central point in 3 minutes, 
twice a week. Former lubrication time — 20 
minutes per press, every other day and 


the presses had to be shut down. 


Other advantages of Centralized Lubri- 
cation: You eliminate costly field service. 
You add potent sales points to your ma- 
chines. And, through improved perform- 


ance, your machines add to your reputation. 


tain raed | 
STEWART A LE M I T E 
WARNER , 3. PAT. oF 


= - 


L — 


Font in Modern Lubrication 


————— 


Ask for a 
Demonstration of the 


4 New Alemite Systems 
...Right at Your Desk 


Without obligation, have an Alemite 
Lubrication Specialist call and dem- 
onstrate Centralized Lubrication 
with four transparent working mod- 
els. You can study them at close 
range- actually work them yourself 
at your desk. If you like, the Ale- 
mite Specialist will gladly give you 
any technical help or information 
you may want regarding the adapta- 
tion of Alemite Centralized Systems 
to your machines. Drop 

a note on your letter- 

head to Alemite, 1808 

Diversey Parkway, Chi- 

cago 14, Illinois. 


i 
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CONSULTATION ¢ ENGINEERING + EQUIPMENT «+ LUBRICANTS MAINTENANCE 
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Announcing Hi-be Hydraulic fPowerMrnls 


Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 


Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with 7/4 GPM and 11/2 GPM Pumps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 


Specifications and Engineering Data on Request 
. 


THE NEW WORK AIR BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. + FACTORIES: WATERTOWN, N. Y 
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PLAN FOR TFTOMORROW... CONSULT LAPOINTE TODAY bd 
nae aS Se 


Speedy, economical production of precision parts for 
today’s and tomcrrow’s better products are now be;ng planned 


by the Lapointe Engineering Staff. For example —a leading 
R maker of washing machines will require a five-fold production 
increase after peacetime re-conversion. Consulting with Lapointe 


engineers, he learned that twenty-five parts of his postwar 

PE R F ECT ' D i product could be broached. After V-Day, his desired output 
* can be obtained . . . better precision assured. 

If you plan for tomorrow... consult Lapointe today. 

Likely, Lapointe broaching experts will be able to point out 


important savings in time and money in the making of the 
product you plan to place on tomorrow's competitive market. 


On the factory front where the order of 
the day is war production, Lapointe machines are producing critically- 
needed equipment. A precision part of a tank-sighting device is 


speedily made by the Lapointe machine above. Victory-essential C Oo M PAN i 
broaches and broaching machines have top priority at Lapointe. 
HUDSON *® MASSACHUSETTS ® U.S.A. 
THE WORLD’S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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N DESIGNING YOUR PUMPS you will need many bolts and studs 

involving special material, heat treatment, and threaded to close 

adi tolerances. You will be writing the specifications for the type of 

YOUR bolting that has made Erie known from Coast to Coast. We have 

BOLTING SPECIFICATIONS supplied the heavy industries with their specials for many years 

to a Specialist” and by doing our job today, we serve the war effort. Our customers 
are Uncles Sam‘s top suppliers. Write us today. 


STUDS © BOLTS « 
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and costly 
handle air, oil, greas 


Send §o% free industrial catalog. 


SEN . 
\ ie CLEVELAND 14, 


27th STREE 
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ROLLER BEARINGS 





¢ 
PBC 


| MORE THAN 


| 25 
YEARS 
EXPERIENCE 





ge Solis The 
Pont wy “ Designer’ 4 Protlem 


When unusual problems confront you in the design of a machine, be sure to check 
with R B C because of the variety of types that we manufacture: bearings made 
exclusively of special high carbon alloy steel ground to close tolerances, bearings 
with Solid Inner and Outer Races, bearings with Split Outer Races, or bearings with 
Spiral or Solid Rollers, bearings built to your particular specifications. 


R B C NEEDLE BEARINGS have pioneered for more than a decade the combina- 


tion of higher load capacity and smaller overall dimensions. 


Send for Catalog With Complete Engineering Data 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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The Standard Products Co., manufacturers of 


thermo-plastics, thermo-setting plastics, molded 
mechanical rubber goods, metal stampings, glass 
run window channel, munitions and automobile 


hardware, have compiled a comprehensive brochure 
of their diversified manufacturing. 


The new Standard Products Co. Catalogue is 
profusely illustrated and offers many ideas to man- 


ufacturers in the use of plastics, steel stampings, Name _ 


and molded rubber. Title_ 


j C om ‘pa n y 


: > Stree, 
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THE STANDARD PRODUCTS COMPANY 


General Offices and Research Laboratory 


Woodward Ave. at E. Grand Bivd. 





505 Boulevard Bldg. 
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“UNBRAKO” 
Self-Locking 
Hollow Set Screw 


ANNAN 





BECAUSE the "Unbrako''needs but a minimum of clearance, since 
its wrench fits within the socket, not around the head. 


And BECAUSE of the great tensile strength of “'Unbrako" Socket 
Screws, which permits the use of smaller and frequently fewer 
screws—thus, a saving in space and weight. 


The Knurled Head of the Cap Screw shown above speeds produc- 
tion by preventing finger-slip and lost motion. Oily fingers get a 
non-skid grip on it—turn it farther and faster before a wrench is 
needed. 


Reg. U. S. Pat. Off. 


ONBRAKO Knurling also facilitates locking when screw has been countersunk. 
The Knurled Point 'Unbrako" is an absolutely dependable Self- 
SCREALS Locker. Knurling of the point is so cunningly done as to offer no 
. resistance when the screw is tightened up, while as soon as vibration 
tries to rattle it loose the knurls immediately dig in and keep it 

firmly in place. 


Can be used over and over—almost indefinitely. 
Sizes in both screws: No. 4 to I!/"" diameter. Full range of lengths. 


Send for the informative ''Unbrako" Cata- 
log of Socket Screw Products. “UNBRAKO" 
Self-Locking Hollow Set Screw 
with Knurled Threads 
Knurling of Socket Screws originated 
with "Unbrako" years ago. Where the ''Unbrako" Cup Point Self 
Locking Set Screw cannot be used, use 
our Knurled Thread “Unbrako''—also 
a Self-Locker and regardless of the 
style of point. The knurls shown in cut 
at right positively prevent the screw 
from unwinding. 


Available in flat, oval and dog points. 
OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 545 


— BRANCHES — 
BOSTON @ DETROIT © INDIANAPOLIS ¢ CHICAGO ¢ ST. LOUIS © SAN FRANCISCO 
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AIRCRAFT 
HOSE ASSEMBLIES 








Remain pressure-tight under severe vibra- 


tion and flexing. 


8 


Resist the action of oil and gasoline both 


insid d out. 
The continued research by Flex-O-Tube engi- a 


neers over a number of years has been an © 
Withstand temperature ranges specified 
by the Air Corps. 


4) 


Resist the action of cleaning fluid externally. 


Consule- e 


Withstand the abrasion of flying pebbles 


FLEX-O-TUBE and sand. 


on any hose assembly application, especially 6) 
Be as light as possible consistent with the 


important factor in the present high state of 


development of aircraft hose assemblies. 


on postwar products. bursting strength required. 











LAFAYETTE at 14th AVE., 
Be Sek eR Meno Bee Bace @, | 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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Gionollfy Youn Machine 


...SPEED PRODUCTION WITH 


T-J CYLINDERS 


A T-] Air Cylinder ejecting 
steel coils that weigh up to 
12,000 pounds. 


FOR PUSH-PULL-LIFT JOBS...100 LB..OR 50,000 LB. 


Harness T-J Cylinders to your tough jobs of power movement—to improve 
performance of machines and equipment! 
For presses—clutches—hoists—furnace and oven doors— material 

‘ handling equipment—shears—damper regulation—and scores of other 

jobs where pushing, pulling or lifting is needed, use T-) Air and Hy- 

draulic Cylinders! Available in many standard sizes and styles... 

both cushioned and non-cushioned types. These Cylinders are T-J 

engineered to deliver maximum power movement in every stroke... 

dependably... with long life. Write for latest catalogs. 

The Tomkins-Johnson Co., 615 Mechanic Street, 

Jackson, Michigan. 


FOR TOUGH JOBS SPECIFY 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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Variable volume 
OIL HYDRAULIC PUMPS 


50 to 1000 Ibs. pressure 


1 to 30 gal. per minute 
from one pump 


RACINE “Variable Volume” Pumps supply only the 
needed volume of oil—no more—no less. Volume con- 
trol can be regulated automatically or manually. 


This equipment supplies the exacting needs of opera- 
tions requiring variation in volume and pressure. Because 
both these features are incorporated in a single pump- 
ing unit, the cost of the initial installation is less. Con- 
tinued savings are provided through lower horsepower 
consumption in daily service. Correct design, precision 
workmanship, rugged construction and overload 
capacity insure long life. 


RACINE “Variable Volume” Oil Pumps are, built in three 
capacities: 12, 20 and 30 gallons per minute, all de- 
signed to deliver pressures up to 1000 Ibs. P.S.I. Let our 
experienced factory engineering staff and field engineers 
supply recommendations for developing and improving 
your oil hydraulic circuits. 





Write today for our catalog P-10-C. At the same time 
outline your problem. Full information will be supplied 
without cost to you. 


RACINE RACINE TOOL AND MACHINE COMPANY 
ECONOMIES 1772 State Street Racine, Wisconsin, U. S. A. 
ay a SLEEVE TYPE VALVES REDUCE CIRCUIT SHOCKS 


RACINE’s complete line of Oil Hydraulic Valves utilize a sleeve design. When 
these valves are operated, the flow of oil is gradually measured or tapered off— 
shock present in valves with quick closing ports is 
eliminated. 


pumping excess oil. 






Relief valves are eliminated, 


the Pump varies the volume. Sleeve design also provides the advantage of variation 
in porting arrangements. RACINE Control Valves in 
- ¥” to 11/4” standard pipe sizes. Manual, mechanical 


or electrical control devices can be provided. 





Less horsepower required— 
because no excess oil is 










pumped. The Production Saws of Modern Industry 
Use Racine Metal Cutting Machines for your 
. ° metal sawing operations. Models for general 
Tilted multiple vanes of shop work as well as heavy duty production 
special design reduce ring jobs. All price ranges and capacities—6” x 6” 
end reter weer to 20” x 20”. May we send you catalog No. 12 


on RACINE Metal Cutting Machines? 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 
Screws—The modern, ef- 
4 fective, time-saving fastening 

device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 











Choose the Right Fastenings— 


PLAN THEM EARLY 
In the Product Design Stage 


“Cold-forging” —proof #29 
. « « more each month 


The degree of perfection you will obtain on that vital fast 
assembly job may very well depend on the fastenings 
chosen for your product.: That’s why it is important to 
play safe by making your precise choice early in the 
design stage. Remember—no assembled product can be 
better than its fastenings. 


Whether your need be a featured standard fastening or 
a part especially designed to meet your specific require- 
ments —Scovill can help you. Our broad experience in 
fastenings and our demonstrated ability in special design 
make Scovill your logical choice. 


The special purpose item featured above (in interme- 
diate and finished stages) is one of many examples of our 
ingenuity in special design and cold-forging. Our special 
processing of this part, too, meant substantial savings in 
money — materials — motions. 

Call our Fastenings Expert to help you choose — profit 
by Scovill skill in design and cold-forging. Call today. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


SCREW 


prooucts DIVISION 


— tT 
Qy | 
WATERVILLE 48, CONN. | Sn) TEL. WaterBuURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building . CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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saving, 
device for 
the precision cutting of 


internal grooves im 
bores oF housings: 


A new time- 
cost-saving 


ANAK 


@ The new Wald 
Grooving Tool ba 


problems and anno 
groove cutting and makes it one © 
simplest operations in your shop! 


the 
hand 


n any qutomatic oF 
machines; it assures 


Can be ysed | 
without scratching oF 


drilling oF reaming 
a concentric recess, 
maiming. Because it operates by 
fingertip pressure, | i i 
suitable for femal 
Skill is not ¢ factor. 
A descriptive brochure, giving all 
mechanical details, cutting sizes an 


features is available. Just write: 


WALDES : 
KOH-I-NOOR, INC. 


LONG ISLAND city 1, N- ¥. 








TOMORROW'S 
MACHINES! 


A new era in the transmission of power is 
promised American industry after the war. Today, on 
the production lines and in the experimental laborato- 
ries of Foote Bros. are new developments that mark a 
major advance in the economical transmission of power. 
These developments include: 

© Aircraft gears produced in amazing quantities to power 
the giant Pratt-W hitney engines. 

e “A-Q” (aircraft-quality) gears for other applications 
requiring high speed, light weight or greater efficiency. 





Hardened and ground parts for a multitude of uses 
where precision is important. 





Speed reducers of revolutionary design in a range of 
sizes, ratios and types to meet every need. 
Aircraft devices, precision built, embodying the char- 
acteristics of light weight and sturdy reliability. 
No matter what your requirements in the needs for 
power transmission equipment, Foote Bros. can aid 
you. Why not call on the engineers of one of America’s 
largest and oldest makers of gears, speed reducers and 
transmission drives to help solve your problems? 





FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W,5225 S. Western Boulevard e Chicago 9, Illinois 





- 





"A-Q”" gears produced Actuators—small pack- Foote Bros. produces com- t~ 
today forthe exacting de- ages of power—that pact reduction units to , be 
Thatch Mohmeligagoham-taleliat-t3 simplify the handling of meet special applica- This giant speed reducer 6 feet ~ 
will assure greater modern airplanes may tions. This unit was de- high is from the complete Foote “ey 
efficiency in mathines have an application to signed for use with radq Bros.- line which includes a _ 
planned for postwar your postwar plans. equipment ite K-Maelale (Moh M iP 4s MelaleMachilen _— 


; 


to meet every application. 


A copy of this infor- 
mative product eng!- 





neering manual on 
‘“A-Q"' gears will be 
sent to you on re : 
quest whenit is ready 
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Leapinc designers with 

reputations to guard... their 

own as well as their com- 
pany’s...carefully consider the bearings when sai 
designing the equipment. They know that properly . 
selected bearings mean increased customer satis- 
faction for equipment makers... improved per- ' mi 
formance for equipment users. Carelessly selected 
bearings can cost a designer his reputation .. . the 
right bearings can improve his position by boosting 
his company’s repeat sales. sp 

BCA Ball Bearings are accurately engineered for varying : sec 

speeds and loads .’.. sturdily constructed for long life. Equipment \ 
makers can rely on them to promote equipment efficiency... 
and equipment users can be sure that they will require minimum \e\ 
maintenance. BCA engineers will gladly help you select the right y i (fre in 
bearings for present and future applications. 


BEARINGS COMPANY OF AMERICA «+ LANCASTER, PENNA. : j= ad tor 


RADIAL - ANGULAR CONTACT - THRUST 


BALL BEARINGS 
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A natural question to ask — back in, say, 1875. 


In those days, to secure quiet operation, 
one member of a pair of gears was often 
made with wooden teeth mortised into 
the iron rim. A spare set had to be kept 
on hand at all times because the wooden 
teeth wore out rapidly. 

But with the development of higher 
speed machinery, so-called mortise gears 
became inadequate. They were super- 
seded by gears with the teeth machine-cut 
in the metal rim— fore runners of the high 
Precision, quiet operating gears built by 
the thousands for the Navy, the Maritime 
Commission, and our Nation’s vital war 
industries. 

The difference between early machine- 
cut gears and the precision gears we know 
today is largely the result of improved 
cutting methods. While it is true that our 
knowledge of the laws governing tooth 


PAPER MACHINERY 
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SUGAR MACHINERY 


shapes has continually increased, the 
greatest advances in the last half century 
have been in gear generating machines. 

Development of the Farrel-Sykes meth- 
od of gear generation made possible the 
Gear with a Backbone. This unique 
process permits the cutting of continuous 
herringbone teeth, without a center 
groove. Because the two helices are joined 
in the center, the entire face width is put 
to work, providing extra strength and 
high load-carrying capacity in smaller 
space. Inherent characteristics of design, 
plus high precision in manufacturing 
processes, promote the smoothness and 


ROLLING MILL MACHINERY II 


GEARS & GEAR UNITS 


quietness of operation so necessary for to- 
day’s high speed machinery, and contrib- 
ute to increased life, continuous operating 
efficiency and maintenance economy. 
We shall be glad to send descriptive 
bulletins on the Farrel Gear with a Back- 
bone and the machines by which the teeth 
are cut, as well as information about any 
of the other products illustrated below. 


FARREL - BIRMINGHAM CO., INC. 
ANSONIA, CONN., BUFFALO, N. Y. 


CASTINGS & WELDMENTS 








HERE’S THE 


ON G snort 


OF POSITIVE POWER 
@ LONG CENTER DISTANCES or short, Baldwin. 


Rex roller chain belts are equally efficient. They trans- 
mit smooth, positive power... accurately time operations 


to the split-second regardless of center distances. 


@ THIS CONTINUOUS SHRINKING 


machine, for example, takes advantage of 
the ability of Baldwin-Rex roller chain 
belts to deliver positive power. No worries 
here about slipping or faulty timing. 
Baldwin-Rex transmits every ounce of 
power ... smoothly. There’s no need for 
frequent adjustment . . . no constant main- 
tenance problem... no hazard from static 


electricity. 


3) AS INDICATED on this plan of the shrink- 
ing machine drive, Baldwin-Rex roller chain 
belts can be used on both long and short centers 

. with equal efficiency. They are highly shock 
absorbent... quiet in operation and not depend- 
ent on set distances between centers for effective 
and proper operation. For the best in power 


transmission or timing, rely on Baldwin-Rex. 


For catalogs on Baldwin-Rex roller chain belts or com- 
petent information on your specific drive problems, write 
to BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 32] Plainfield Street, Springfield 2, Mass. 


"REX ROLLER CHAIN BELTS 


Baldwin-Duckworth Division, Springfield 2, Massachusetts « Rex Chain Belt Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsi" 
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WHAT YOUR CALCULATIONS CAN’T COVER 


The most important part of your gear specifi- 
cations is that which no specification could 
possibly contain. Namely, the ability of the 
gear manufacturer to live up to it. 

Here at Perkins, we do not claim to have a 
monopoly on the country’s gear engineering 
brains. In fact—and with a friendly nod to our 
competitors — we freely concede the existence 
of other good gear manufacturers. With an 
exceptionally vast amount of experience-data 
to draw upon, however, we have yet to en- 


counter a problem in gear production, posed 
by a customer’s specifications, which we have 
not solved successfully, provided it came within 
the range of our production facilities. Better 
still, ic has frequently been possible for us — 
through close cooperation with customers’ tech- 
nical staffs—to improve power transmission 
over and above the point which the original 
gear specification was calculated to provide. 
Perkins gear engineering know-how is the 
answer. Consult with us now. 


PERKINS PRECISION, CUSTOM-CUT GEARS 


PERKINS MAKES: 
Helical Gears Bevel Gears Ratchets 
Worm Gears NYolige] Mi Cistel a: Spur Gears 
Ground Thread Worms 


PERKINS MACHINE & GEAR COMPANY, SPRINGFIELD 2, MASS. 
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ANGLE BRACKET 


SPEED NUTS 


FASTEST 
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@ If your product requires brackets: 
for assembly, why not use brackets 
with self-locking nuts built right in 
them? Why fumble around with 
separate lock washers and threaded 
nuts and use a wrench besides to 
keep them from turning? Why 
handle 9 parts (bracket, 2 screws, 
2 lock washers, 2 nuts, screw driver 
and wrench), when 4 parts will do a 
better job? (SPEED NUT, 2 screws, 


and screw driver). Think of the sav- 


ings in manhours and materials 
this could mean in your plant! 
These SPEED NUTS lock with a 
firm spring tension that permanently 
prevents vibration loosening. They 


INTO ONE! 


reduce weight, speed up assembly, 
and strengthen the structure. And 
since they are produced on high 
speed automatic machines, these 
self-locking brackets are not ex- 
pensive. 

Hundreds of manufacturers have 
improved both their products and 
assembly methods by changing 
over to Tinnerman angle brackets. 
Write for samples, mentioning part 
numbers of the type that interests 
you most. 


TINNERMAN PRODUCTS, INC. 
2041 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Lid., Hamilton, Ontario 


In England: Simmonds Aerocessories, Ltd., 


PATENTED * Trade Mark Reg. U.S 


FASTENIN 


Pp 


Gs 


Londen 


THE BASIC PRINCIPLE 
of Spring -Tension Lock is 
Embodied in all Speed Nut Designs 
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Established 1888 


MOTORIZED 
PLANETARY REDUCER 
Horizontal drive. 35 
sizes. Ratios 10 to 
1200:1. % to 75 HP. 
172 RPM to 74 RPM. 


MOTORIZED 
MOTORIZED HELICAL REDUCER 3 wea ed et ee 
Horizontal drive. 8 sizes. Ratios 1% apr nig em ager pga 


to 9:1. % to 50 HP. 1458 RPM to YT sines. Reties & to 65:1. % 


to 30 HP. 310 RPM to 25 RPM. 
128 RPM. MOTORIZED 


PLANETARY REDUCER 
Vertical drive. 35 sizes. Ratios 
10 to 1200:1. % to75H.P. 
<— 172 RPM to 74 RPM. 


THE IDEAL GEAR REDUCER FOR 
LIMITED FLOOR SPACE AND 
1S OPERATED ECONOMICALLY 


The design and manufacture of D.O.James 

motorized reducers embodies all the high quality 

of construction of our standard gear reducers. In 

addition to this in-built quality you have many 

= advantages — such as compactness, lower cost 

MOTORIZED ——> ond elimination of separate supports, thereby 
HELICAL REDUCER saving valuable floor space. D.O.James Motor- 
Vertical drive. 8 ized Reducers are manufactured to drive up, 


sizes. Ratios 14% to down, horizontally or at an angle. . 
9:1. % to 50 HP. 


1458 to 128 RPM. 


Over 57 years makers of every D.O.JAMES MANUFACTURING CO. 
type of gear and gear reducer. 1140 W. MONROE STREET, CHICAGO, Ith 


- PR 
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SPERRY HYDRAULIC REMOTE CONTROLS 
for the MACHINE TOOL INDUSTRY 








SPERRY'S HYDRAULIC CONTROLS 
minimize design problems by means of 
a single connecting tube that can be bent 
around corners and obstacles, or installed 
through walls, thus reducing design, in- 
stallation, and maintenance costs. 


The machine shown at the left is a 
No. 84B-30'° GARDNER DOUBLE SPIN- 
DLE PRECISION GRINDER, manufactured 
by Gardner Machine Company, Beloit, 








Wisconsin. On top the canvas spray 
protection hood are several bearing 
races ground by this machine; turned 
out at high rates of production and to 





« extremely close tolerances. 4'' diameter 


























‘ races are ground at a rate of 40 per 
‘ minute, holding ground surfaces to 
we .0003"* to .0005” of parallelism. 
oy 
APPLICATION: Remote Control of operating feed on Gardner Double Spin- 
dle- Precision Grinder. 
TRANSMITTERS ARE EASILY LOCATED PROBLEM: Original specifications called for Solenoid operated feeds. Initia: 
IN MOST ADVANTAGEOUS POSITION installation presented the following difficulties: 
a. Feed operated with too much shock on feeding mechanism. 
b. Could not be relied upon to hold such necessary close in- 
feeds as .0001". 
EASY INSTALLATION SOLUTION: The Gardner Company changed to Sperry Hydraulic Controls 
¢ ——=—=—=—e with the following results: 
DEPENDABLE a. Fast, smooth and shockless operation of infeed mechanism. 
ACCURATE b. Hydraulic Control sensitivity eases the operation of infeed 
5 mechanisms. 
ca c. Operator fatigue lessened due to one-position, centralized 
control. 
d. Low maintenance and trouble-free operation of controls. 
SEND FOR BULLETIN 78 The above case-history is typical of the advantages secured by many Machine | 
FOR ADDITIONAL DETAILS Designers and Product Engineers when they use Sperry’s single-tube system to 
solve their remote-control problems. 
For Scientific chrevement 
c 0. SPERRY PRODUCTS, INC. 
oot HOBOKEN, 'N. J. CHICAGO, ILL. 
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ESTABLISHED!! 


The VINCO Master Inspection 


Dividing Head is now universally 
accepted as the most accurate 
final inspection instrument yet de- 
vised for checking the angular 
spacing of splines, gear teeth, 
master index plates, graduations, 
cams, etc. It is approximately 
seven years since the VINCO 
Dividing Head was introduced and 
today it is as well known in 
Russia, Australia and other coun- 
tries as it is in the United States. 
We are naturally proud of this in-. 
strument, not only for its extreme 
accuracy (TWO SECONDS OF ARC 
OR TWO PARTS IN 1,296,000) but 
because it has been such an im- 


portant factor in increasing the 


production of those vital parts, 


involving angular spacing, that 
are so essential in modern war 
materiel. We will welcome your 
request for more detailed infor- 


mation. 


VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN, SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


MILLIONTHS OF AN INCH FOR SALE BY VY N Cc O 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head ¢ Involute Checker e Angle Tangent to Radius Dresser 
¢ Index Plates © Precision Vises © Sine Bars * Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages ¢ Thread 
Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears * Munition Gages ¢ Propeller Hub Gages ® Built-up and Special Gages * Gear 


Rolling Fixtures © Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units ¢ Engineering, Design and Developmen! 


Propuct ENGINEERING —— Marcu, 1940 





@ To meet special aviation requirements we have designed special, 
constant velocity universal joints to operate at speeds up to 9000 R.P.M. 
between shafts subject to a maximum deviation from normal of 6°. 

’ Our engineers will be glad to discuss the design of special universal 
joints where the proper ratios between speed and angularity are 
essential to satisfactory, trouble-free operation. 


os P Y 
reed MACHINE c OMPAN 
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p ‘ 
"RODUCT ENGINEERING — Marcu, 1945 





I 


FOR DESIGN-ENGINEERS—IN THESE | 


"USES OF S.5.While Herible Shafi ) 


ONE OF A SERIES 
showing typical 
POWER DRIVE and 
REMOTE CONTROL 
applications 


a 


FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 


This newly published 256-page handbeok gives 
complete informction and engineering data on 
both power drive and remote control flexible 
shafts and how to apply them. A copy, free 
to any engineer, who complies with this pro- 


vision — make your request on your business 


HITE letterhead and indicate your position. 
THE S. S. WHITE DENTAL MFG. CO, INDUSTRIAL DIVISION 








DEPT. D 10 EAST 40th ST., NEW YORK 16, N.Y. cee 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDFD RESISTORS FLEXIBLE SHAFT TOOLS 


One of, emericas AAAA Industrial Enterprises 
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A SHORT-CENTER DRIVE 
WITH NO ADJUSTMENT 


DRIVING SHEAVE 
is: 32 GO. 


THE BELT MUST PULL AT 
3 H.P. BUT A LOAD IN EXCESS 
OF 3 H.P. MUST SLIP READILY 





FOR BELT STRETCH ————> 


ENGINEERING 


-MarcnH,. 1945 


DRIVEN -SHEAVE 
‘Ss 7° ©.@: AT 
meh R. P.M. 


@ This problem was submitted by a manufacturer 
who makes a machine that is frequently used under conditions where 
shock loads are unavoidable. Unless something—preferably the belts 


—relieved the strain, a part of the machine would break. 


It was apparent to Gilmer engineers that a regular Y-Belt would not 
serve the purpose. After some study, followed by numerous dynamom- 
eter and field tests, a belt was developed that exactly met the manu- 
facturer’s needs. 


In laboratory tests on the machine, as the inevitable overloads would 
occur a regular belt would jam imthe sheaves and break, whereas the 


newly developed belt slipped readily without injury to itself. 


The problem was successfully solved, and the manufacturer profited 


in another way. By the use of this Gilmer Belt, he was able to eliminate 


a friction clutch, resulting in a large saving in view of the many 
thousand units being made. 


L. H. GILMER COMPANY 


Tacény, Philadelphia 35, Pa. 
DIVISION OF UNITED -STATES RUBBER COMPANY 
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Over a period of 64 years, KOVEN 
. has specialized in designing 
and manufacturing individualized 


equipment parts ... made to speci- 


PAUL REVERE HALLMARK fication for exact needs. 
Since 1881, manufacturers have 
found that KOVEN can build a part 
Be Me 5! Ly " i or parts of their finished product 
' “a more efficiently and economically 
than they can be made within their 
own plant. Illustrated is a Solvent 
Recovery Still made by KOVEN 
for a manufacturer of chemical 


equipment, a Filter made for a 

manufacturer of gasoline equip- 

ment and a Tank made for a manu- 
» facturer of special machinery. 


If you are experiencing difficulties 


with your wartime production or 
your reconversion plans, a member CO 


of KOVEN’S trained engineering 


ror mse, | QALMARK OF 

154 OGDEN ta s a? ate, N. J. isi 
eiiimeetees {EQUIPMENT PARTS 
Stuce \88I 


PLANTS: 
Jersey City, N.J. Dover, N.3. 
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JONES Drives that 
are helping speed uP 
wartime production 


single 


dydra e wi » was 
; vlic a edg c 
| 


equippe 
é ped with Jones 
18 shown in reducers 


@ Today every phase of war work calls for drives that will pre SE nag 
stay on the job. Jones Speed Reducers have been built for 

jong, trouble-free service. And the records established by 

these speed reducers in 24 hour a day service show that they 

have the ruggedness and stamina for which all Jones Trans- 

mission Products are known. 


The accompany ing iJiustrations are presented to give a gen 


; : re Drum 
eral idea of the services the Jones organization 1S prepared to Drums and control mechan 

‘ ‘ i ab celiac tl ilame lat: c , sm 
render on drive problems where speed reducers are requiged. through edge driven 


Jone 
nes reducers 


If you would like to have a condensed picture of the Jones 
products and engineering services, that are being widely used 


by industry, just ask for Bulletin No. 80, “Jones Drives for 
Industry”. 


Ww. A. JONES FOUNDRY & MACHINE co. 
4417 Roosevelt Road, Chicago 24. IMinois 
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trifugal 
gal pump from a Diesel 
engine. 
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“Union HB Long 
Pitch Engineering 
Chain is made in 
a complete range 
of strengths and 
sizes, with a wide 
variety of oattech- 


HELP IN HANDLING 


Ke The proper and efficient handling of materials throughout 
the processes of production calls for many types of convey- 


ors. All have one common feature... their operation must be 


constant or production stops. That is why many conveying sys- 
tems are built around Union Chains. 


1 


Union is not a manufacturer of conveyors, or for that matter, of 
any machinery. The Union organization is composed entirely of 
specialists in the manufacture of chain, chain attachments and 
sprockets. Consequently Union Chains and members of the Union 
organization have a reputation with customers for ‘’ wearing 
well." Engineering service is available to anyone confronted 
with the task of designing and building conveying equipment to 
“Help in Handling Materials.” 


The Union Chain and Manufacturing Company Sandusky, Ohio, U. S. A. 
an a. 


SURES aA OR Rae Go 


o- 4 ey " 
Catalog A-2 cov- $ 
ers Drive and Con- i 
veying Chain. B-2 ie 
covers Finished Steel ; 


Roller Chain. FC-1 cov- 
ers Flexible Couplings. 


Ask for your copies. ‘ [; C 


ie 


OS IE 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP {bar and pin) type chain 
* 
Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard 
size ‘s in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
I'4 in. to 4 in. pitch 
* 
SilentChainand Sprockets 
All sizes },in.to 1'2 in. pitch 
* 
Flexible Couplings 


Roller chain type 
Silent chain type 
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Tune in ‘Everything for the Boys’ 
Starring Dick Haymes 
Every Tuesday Night . . . NBC Network 


HAT’S what it amounts to when 

our B-29 fortresses pay Hirohito 
a visit. For in these mighty ships are 
vital die cast parts made by Auto- 
Lite in their Die Casting Plant at 
Woodstock, Illinois. 


There are complete facilities, at 
Woodstock, for zinc and aluminum 
die casting, production and preci- 
sion machining, a wide variety of 
finishes and a completely modern 
testing laboratory. Such integration 
of manufacture simplifies your job 
of production, makes more certain 
the meeting of your requirements in 
precise detail. 





For information about how our 
facilities can help solve your prob- 
lem, write 


THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division 
WOODSTOCK, ILLINOIS 


600 S. Michigan Ave. 723 New Center Bidg. 
CHICAGO 5, ILLINOIS DETROIT 2, MICHIGAN 


Buy War Bonds 


wT0-LI Casting 
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Formed to 


CLOSE-LIMIT 
S. Wy Fj 


This Suspension Lug 


Made from 5/16” Soft- 


Drawn Steel Wire 


@ Uniform and accurate control to close 
limits is one of the outstanding character- 
istics of Titchener WIRE FORMINGS. 
Take this concrete bomb suspension lug, for 
example: 


@ In just two set-ups, the loop is formed 
with uniformly rounded crown and the 
feet are bent at a required angle to the 
vertical plane, one end forward and the 
other back. 


@ Production rate is high. Production cost 
is low. The finished part gives strength 
comparable to cold forging. Find out where 
WIRE FORMINGS could save you money. 
Let our engineering department show you 
how the part could be FORMED, 
STAMPED, or WELDED into a FORMED- 
and-STAMPED assembly. 


WIRE FORMS 


* Steel Strip Parts * Wire and Steel Strip 

Assemblies + Light Stampings * Wire 
Staples (Industrial) * Handles 
* Bails + Rings. 


E. H. TITCHENER & Co. Pax 


# SCWAVYA\ 


Wire Goods Headquarters Since 1886 


325 Walnut St. Binghamton, N. Y. 


| 
| 
| 
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TYPE 6NAO 


ACW ain | 





The new Type 6NAO Self- 


Locking Palnut may be used 
2 ways. Used as a fastening, 
the full triple grip keeps 
parts tight under vibration, 
without need of lock-wash- 
| ers. Used as a regulating 
| nut, the third gripping ac- 
tion (3-3) locks it firmly 
anywhere on the screw. (See 
typical uses herewith.) 


Type 6NAO Palnuts are 
single thread locknuts, made 
of tempered spring steel. 
Light in weight, low in 
| cost, easily, speedily applied. 
| Send huis of to ert 
| bly for samples and sugges- 
| tions. Write for new data 
| sheet and copy of Palnut 
| Manual No. 2, giving in- 





| formation on all types of 
Self-Locking Palnuts. 














=" 
When the 6NAO Pal- 
nut is tightened, its 
arched, slotted jaws 
grip the bolt like a 
chuck (1-1), while 
spring tension is ex- 
erted upward on the 
bolt threads and down- 
ward on the part (2-2), 
securely locking both. 
A third grip is exerted 
around the top of the 
bolt by spring tension 
at 3-3. 


























Fastening electrical 
terminals 


THE PALNUT COMPAN 


66 Cordier Street, Irvington 11, N. J. _ agama 


SELF-LOCKING 





PALHUTS | 
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WE RUN RINGS AROUND AN IDEA 

















al- 
its 
iws 
P -@ 
hile 
ex- 
the Y ° ° ’ 
2), to Save achining Gosts 
2 
t 4 eee i“ / ¢€ a | J N ‘ 
rted 
the 
sion : 
New ideas, new machines, often mean new and dimensions . . . at such close tolerances that 
bolder demands on the art of ring fabrication so machining is reduced to a minimum. Send us 
a . ss 
that machining costs may be brought within the vour inquiry, or write for booklet “Rings for War”. 
realm of reason ... a challenge which we have Dresser Mfg. Division, Dresser Industries, Inc., Bradford, Pa. 
z 
—= 
met as our stock in trade for more than halt 
9 a century. 
. . . Dresser Rings 
= We have been making Dresser Couplings for x 
g nu - an . eT 
65 years .. . products which demand accurate - +. a new way to lower machin- 
ae ; , ne ing costs and save materials. 
fabrication through rolling, welding and_ sizing a 
of many circular shapes . . . setting new standards 
. for roundness, flatness, and flawless strength. 
Today this “know-how” is solving knotty design 
ical problems in urgent war production—and now is 
available to solve your problems. 
Dresser has the equipment and engineering Typical is this odd-section ring, 
. ' ’ : ; which saves hours of machining time 
skill to produce rings of varied section up to compared to conventional methods. 
%6 inches in diameter, depending on sectional 











VR ) \\ \ i; if RINGS and FORGINGS 
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THAT COMES OF 
25 YEARS’ EXPERIENCE 


It’s the “know-how” in designing, 

engineering and precision manufacturing 
gained through 25 years of continuous production 
and constant refinement of more than two 
million Briggs & Stratton 4-cycle engines that 
have earned for them recognition as the 
world’s finest, most dependable, 


air-cooled gasoline engines. 


4. f0 7 s 
772 Cooled fewer 


This “know-how” is available to manufacturers of al! 
types of appliances, tools and equipment, requiring depend- 
able, compact gasoline power. The dependability, easy- 
starting, and economical performance of precision- built 
Briggs & Stratton engines plus dealer and consumer 
preference — make them ‘ “preferred power” everywhere. 


BRIGGS & STRATTON CorpP., Milwaukee 1,Wis.,U.S.A. 
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: blies produced 
by us on a pre- 
cision basis and in 


mass production. 


Your Inquiries Will Command 
Our Prompt Attention 


—a 


FRENCH 2 HECHT, NG. 


DAVENPORT, IOWA 
Wheel Builders Since 1888 





= 
‘ 
a) 


ss 
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¥ send for this 


ERE is a valuable reference 

book for design engineers 

—a book that should be on the 

desk of every engineer planning 

new or improved equipment or 

products in which a bellows or 

bellows assembly could perhaps be 

incorporated. 

Complete information is included 

on bellows characteristics, sizes, metals, 

bellows assemblies, application data, en- 

gineering tables, and other information 

that will prove quite valuable in solving 
bellows engineering problems. 


7 gy vy 


Your copy will be sent upon request on 
your letterhead. Ask for catalog EP-100. 
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No gears, belts, 
universals or 
sliding joints. 


No costly align- 
ing, in assembly, 
of driving and 
driven members. 


TU 


FLEXIBLE 
SHAFTING 


for smooth and efficient torque trans- | 
| 


No re-aligning 
when distor- 
tion develops, 
as in marine 


installations. mission along a course having one 


or more curves. 


Of course, flexible shafting is nothing 
new. Stow invented it 70 years ago. 


. Ge op pe ; “131% of a 
Today it is building new bridges to TI tough flexibility 

° ~ > 
advance ideas, short cuts and econo- 1e | for 
mies in design. The technical progress Jariat is sure col 





and unconventional engineering of the : 
war have discovered undreamed uses eFdittle dogie : 
for it—many of them that are revolu- — 
Toughness 


NORGREN INDUS 


tionizing standard practices in highly 
specialized fields. 


So, if you'd like to clean up the de- 
sign, lower the weight, decrease the 
cost, simplify the assembly, reduce the 
service cost, or silence the noise and 
avoid the wear of gears, belts, univer- 
sals or sliding joints on your product 
or process, take a tip from ship, plane. 

tank, radio, electronic, ordnance and 


process industry designers. Stow Flex- 


ppexisie 
SHAFTING 


Shafting.”’ 
Name 
Company 
Address 





ible Shafting can probably help vou 


But get the facts before you 
start. Send for a free copy of 
“The How and Why of Flexible 
Shafting” . . . a practical ond 
helpful handbook crammed with 
technical data ond design in- 
formation for engineers, develop- 
ment men and designers. Mail 
the coupon now. 


B= STD 


MANUFACTURING CO. 
426 State St., Binghamton, N. Y. 
STOW MANUFACTURING CO. 
426 State Street, Binghamton, N. Y. 


Please send me a free copy of “The How & Why of Flexible 


Title 
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7 and vibrations 


d, oil 
d low pressure: 


. apn, hose 
; rgren 
Full line of Norg 
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high an 
PF -hined 

on anrithh mach 
plies, W it 


ock fAttings, 
hydraulic OF 


assem 
as covers all 


bar-st 
irements, 
Write for 

your 


requ 
pneumatic. 

, stg 
information, giving 


°Caations. 
specificatie 


. A, Norgren Co. 
a Fe Drive, 


K. 
220 Sant 


*olorado- 
Denver 9, Colo 
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SIMPLE ( ITY in machine design 


and complete interchangeability of component parts 








| 


















arene 


4 
oe & 
ae \ 


a 





ome 








| 
4 


ee 






t 
Separable Inner Race Type 
Ms 
c . . 
4 Hyatt Hv-Load Bearings are made in separable types as well as 
all in self-contained units. In the separable bearings the inner races 
i are the separable units in one instance and the outer races in the 
other. Thus. the component parts of every separable Hyatt R-TS 
” Hy-Load type bearing of a given size are fully interchangeable. 
Every race fits every roller assembly. 
Separable races may be assembled in one part of the shop and R-1S 
” | 
be 
| 





the rest of the bearing in another. When the sub-assemblies are | 
brought together on the final assembly line the component bear- | 
ing parts will fit correctly. No selection or matching required, BU-2 | 

Lvery Hvatt A-TS, R-TS, R-YS, BU-Z and BU-L type bearing | 
has this feature —and many others. Write for data. 

: BU-L 

HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 
HARRISON NEW JERSEY . CHICAGO ° DETROIT - PITTSBURGH . OAKLAND, CALIFORNIA 
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Hunt's double solenoid valves serve as a 
safety factor and save time and money in air 
operations. 


For example, the Quick - As- Wink valve can be 

mounted near the cylinder and you can install 

remote control. This hook-up saves the time e : 

and air required to fill the lines between the ’ | \enreR 


AALS 


valve and the cylinder ie Hunt manufactures single and double solenoid 
operated air valves in standard and special sizes. 
The Quick-As-Wink design incorporates sim- 
If you have a specific application on which plicity, trouble free service, and base of appli- 


cation. 
you would like to have our recommendations 
on solenoid controls, advise us. : C. oa HU «i? & SOR 
Write for the Quick-As-Wink catalog which 1850 E. Pershing St. 
| includes complete engineering data. SALEM, OHIO 
| o 














WHEN You NEED 


Don’t let its small size 
fool you. This internal-gear, rotary 


type, mechanically sealed pump does a man-sized job in The name “SPERRY” is synonymous with fine crafts- 


eee cee. > - . manship and clever instrumentation, throughout the 

pressure lubrication service. Equally outstanding for nak a aceee. Ga Guten Go Gee 6.08 

hydraulic mechanisms, fuel oil and liquid transfer. Capacities assembly of a Sperry Airplane Gyropilot using a No. 4 

. . . MPB Ball Bearing. 

from .33 to 3 g.p.m. Pressures up to 400 p.s.i. Ring or sb ade 06 ee es i ee 

foot-mounted. Many porting arrangements available. MPB is proud to count Sperry as one of its oldest 

Te oe . customers — having been one of the suppliers to Sperry 

Write for Model L Industrial Bulletin. } and its sub-contractors of ball bearings for their instru- 
ments, for more than five years. 

When mechanisms must be free, yet precise, strong 

are serving Army and compact, let MPB engineers work with you. No 


Tuthill cig e@ Merchant Marine obligations. Send for Catalog. PE-1-4 
e : 


e Ajr 
Novy and Industry ke 





ENLARGED 3 DIAMETERS 


TUTHILL PUMP COMPANY ox cE P 
939 EAST 95TH STREET @ CHICAGO 19, ILLINOIS S 8: MINIATURE REC BEARINGS 


a a ee as 2 ee oe 


4 
™ ACTUAL SIZE 
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Recently a Ross air control valve which had been 
installed by the Penberthy Injector Company of 
Detroit in 1922 and had been in continuous use 
since that time was brought to us for repairs. 





Here is evidence that even the earliest Ross valves 
were built to withstand many long years of service. 
Yet present-day valves are better by far than the 


HAND CONTROL ATW | original models. 


All parts in contact with air flow 

+ are now made of rust-proof ma- 

3a —~f{ @i terials . . . All springs are fully 
| enclosed ... The improved Neo- 
i prene valve seat assures much 
3 : longer wear ... The entire valve 
« is built more ruggedly through- 


FOOT CONTROL PILOT CONTROL 







out, 


Thousands of Ross valves still - 
operating have been in active 
service for from ten to twenty 
years. It is not yet known how 
much longer the improved and 
—— models of today will 
ast. 










; CONTROL ALL AIR CONTROL - \ THE BRIDLE FOR AIR HORSEPOWER 


; ’ ‘ 
}RO SS OperatingVALVE CO. 


6495 Epworth Blvd. Detroit 10, Mich. 





nb gE 





DARNELL 


CASTERS 


@e Save Money, 
Floors, Equipment 
and Time by using 


DARNELL Casters 
and Wheels... Al- 
WE WAM (-¥oY-Valet-])(-¥ 


a oe 


| DARNELL 
_ CASTER 


Nearly 

4,000 

TYPES OF 

DARNELL 

CASTERS 
and 





DARNELL CORP. LTD., 
LONG BEACH, CALIFORNIA, 


60 WALKER ST. NEW YORK.N.Y 
36 N. CLINTON, CHICAGO, ILL 








RAPIDITY... 


when delivery 
is paramount 


Are you faced with a produc- 
tion problem that requires 
quick delivery on a special 
part? Our engineering service 
and our machines are both 
geared for high-speed produc- 
tion. Ask us to help you—no 
obligation. Also, in most 
cases, you'll find cold-forging 


is more economical. 


This Decimal Equiva- 
lents wall chart is accu- 
rate to four places and 
signalled in three col- 
ors. Yours at no cost or 
obligation. Just send us 
your name, title and 
address. 


See our Catalog in Sweet's File 
for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold-Forging Since 1850 
402 Oakland St., Brooklyn 22, N. Y. 


SPECIAL NAILS RIVETS SCREWS 








SPECIAL NAILS-RIVETS SCREWS 


mms SAYS SLIAIY STIVN 1VIDI9dS 
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FOR 


Combinations of Heavy 


Light Radial Load 
Moderate Thrust Load 
(Either Direction) 
Normal Speed 
Intermittent Service 


ond Extra-Heavy Loads 
Medium Speeds 

Positive Sealing against 
Dust and Dirt 


2:) | | | I eatin iii ancl aed da taal. 





Easiest-of-all Application 


SELECT 


FAFNIR DOUBLE 
PILLOW BLOCKS 
with exclusive Wide Inner 
Ring Ball Bearings 
For shaft sizes: 

"Ne" to 61546" 


SELECT 
Rapa FAFNIR 200 Series 


RADIAL BEARING 
Bore sizes: 
10 Mm to 110 Mm 


1,000,000 LESS REVOLUTIONS! 


These simple diagrams make it easy to understand why Fafnir 
Ball Bearings stay on the job longer and provide greater radial 
and thrust capacity. 


Here are two ball bearings identical in size and type. But 
the balls in the Fafnir are 1742”, those in the others are only 
1540”, These smaller balls must revolve faster per shaft rotation. 
In 24 hours at 2000 R.P.M. the Fafnir balls make over a million 
less revolutions. Obviously, fewer revolutions within the Fafnir 
Ball Bearings mean less wear, longer life. 


This Fafnir Balanced Design brings race depth, ball size and 


ring thickness in proper balance for top performance. The 
Fafnir Bearing Company, New Britain, Conn. 


) . 
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FOR A WORLD OF USES 


FOR 


Shoft Adjustment or Belt 
Tightening Conveyors 
Self-alignment within the 
housing 
Friction-free operation 


SELECT 


FAFNIR BALL BEARING 
TAKE-UP UNITS 


For shaft sizes: 
Ts to 4” 


BALL BEARINGS 





UL 


DROP FORGINGS 
TO YOUR SPECIFICATIONS 


Experienced operators with modern ma- 
chinery produce RITCO bright finish 
drop forgings. Smooth and free of flash, 
RITCO forgings are uniform in strength 
and accurately made to your specifica- 
tions, in weights from !/, lb. to 25 Ibs. 
Estimates gladly submitted. 





Remember RITCO for 


SPECIAL BOLTS, NUTS AND STUDS 
DROP FORGING & DIE SINKING 
HEAT TREATING 
SPRAYED METAL SERVICE 
PARKERIZING 
CENTERLESS GRINDING 


We will gladly quote on your specifications. 


Catalog on Request 
— / 


RHODE ISLAND 
TOOL COMPAN 


148 West River St., 





Providence 1, R. I. 


Sewing American Industry Since 1834 








MECHANICAL 
TRANSMISSIONS 


WITH CAPACITIES FROM \% to 15 HP 


REDUCE SPEEDS AUTOMATICALLY 
WITH INCREASING TORQUE 
TO MAINTAIN CONSTANT POWER INPUT 


PROVIDE: 


QUICK MANUAL SPEED ADJUSTMENT for 
machine tools, hoists, cranes, winches and 
general processing and industrial equipment. 

CONSTANT TENSION for wire drawing and for 
rolling strip of all types, including paper, 
foil and metals. 








Write for specific recommendations to meet 
your needs. 


Staudard 


MACHINERY COMPANY 
1544 Elmwood Ave., Providence 7, R. |. 
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AMERICAN SEAMLESS 
COOLS X-RAY TUBES 


ENGINEERS of the Machlett Laboratories, at Spring- 
dale, Conn., world’s largest manufacturers of X-ray 
tubes, have found in American Seamless Flexible 
Metal Tubing, the solution to the problem of com- 
pact, efficient cooling for X-ray tubes. Note how American Seamless Flexible Metal 
A length of bronze American Seamless, without Tubing is formed from a seamless, rustless, 
“ me ‘ . bronze tube. In most applications one or more 
the customary wire braiding, is coiled around the 


bronze wire braidings are added, depending 
on the service for which it is designed. 


inner surface of the cooling jacket and connected 
to a water inlet and outlet. The Roentgen tube is 
then inserted in the jacket and the ends sealed. 
In operation, the tube is surrounded with oil 
which absorbs the heat from the tube. Cooling 
water, flowing through the American Seamless 
coil, removes the heat from the oil. As will be seen 
in the illustration, the flexibility of this tubing per- 
mits it to conform perfectly to the chamber wall. 
Its seamless construction eliminates leakage prob- 


assures high efficiency in heat transfer, the bellows 
rings having the effect of cooling fins. 

If you have a problem in conveying liquids, 
gases, steam or solids... isolating vibration .. . 
connecting moving parts or compensating for mis- 
alignment, you will be interested in the wide va- 
riety of “American” Products for these purposes. 
lems, while its thin-wall, bellows-like construction Send for a copy of Bulletin No. SS-50. 


Veal frose 


(CAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 
ry of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


AMI 
Subsi. 


BUY WAR BONDS -— Saved Dollars mean Saved Lives 


Dp 
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FOR EFFECTIVE 
FLUID POWER SYSTEMS 


Pressure-tight, and pro- 
tected against leak, shock 
and vibration, Parker 
Couplings—a wide vari 
—insure performance in a 
Fluid Power Systems. 

They are quick to install 
and quick to service. They 
set new standards of per- 
formance wherever fluids 
under pressure flow 
through tubes. 

fame ote has contributed 
many of the most effective 
couplings and valves made 
for Fluid Power Systems— 
both war and peace appli- 
cations—better products 
because they are 


aginccred by PARKER 


In any Fluid Power System, the vital link is the 
CIRCUIT that carries power from source to 
job—through tubes. Circuits may be long or 
short, remote or direct controlled. They go 
where you want them—around corners and 
into tight places—transmitting power without 
shafts, gears, arms or levers. 

Designing Fluid Power Circuits is an engineer- 
ing job. Parker has been at it for 20 years—and 
that broad experience is yours to command. 

* * * 
A Parker engineer will gladly discuss with you the 
advantages and economies of Fluid Power. Consult 
any Parker branch office, or write to The Parker 


Appliance Company, 17325 Euclid Avenue, Cleveland 
12, Ohio. Booklet on request. 


THE 


[PANE C TS [22 


APPLIANCE COMPANY 
CLEVELAND * LOS ANGELES 


FLUID POWER ENGINEERING 


Gagings from a single 


apphire Gage 


*Elgin Sapphire Gage of the size and type 
which, after 372,000 gagings, showed less 
than 5/ 1,000,000 of an inch wear. Illustra- 
tion actual size. (Pat. applied for) 


( )* comparable gagings of parts charged with a 

residue of grinding compound, cemented car- 
bide plugs wore out after a maximum of 23 days. 
hard steel plug sages wore beyond use within | 
day. while the American Perforator Company) 
found that this Elgin Sapphire Gage was still on 
the job after 11 months! War plants report the 
same almost unbelievable results from Elgin Sap- 
phire Ring Gages. too. 

With Klein Sapphire Plug Gages there's no 
wear allowance necessary. Their brilliant contact 
points ol sapphire cannot rust. corrode. burr oe 
become distorted with use. Amazing savings on 
vagce replacements. on materials wasted in faulty 
parts. Sizes from .010’ to .100’ and with toler- 
ances as close as \\(+.00001). Write for price 
and information. 


ELGIN SAPPHIRE PRODUCTS PRESENT MANY ADVAN- 
TAGES FOR THE FOLLOWING TYPES OF EQUIPMENT: 
Gages « Bearings Thread Guides «+ 
Knife Edges +* Spray Nozzles + Diesel Injector Nozzles * 
Soft Wire Dies + Phonograph Needles + Cutting Tools fo 
soft metals 


Extrusion Dies * 


Burnishing Tools for soft metals + Pressure 
Vessel Windows »« Electrical Insulators * Watch Crystals * 
Honing Stones. 


America's best equipped sapphire fabricator 


ELGIN NATIONAL 
WATCH COMPANY 


Sapphire Products Division 
932 Benton Street, Aurora, Illinois, U. S. A. 
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Yeo, Ls Cine / 


GEROTOR AIR CYLINDERS 


ARE MODERNLY DESIGNED 





COMPACT DESIGN 


SELF-SEALING PACKINGS 





RUST-RESISTANT 
WITH OR WITHOUT CUSHION 


NO TIE RODS 


Gerotor Model 10 Double- 


DESIGNED FOR 150# 
Acting, Rotating Air Cylinder 


AIR SERVICE 


BALL-BEARING AIR 
SHAFT ASSEMBLY USED 
ON ROTATING CYLINDERS 





8 MODELS 
12 DIAMETERS 


Gerotor Model 111 Double-Acting, ANY STROKE 
Non-Rotating Air Cylinder’ 











LOGANSPORT, INDIANA 


GSEROTOR MAY CORPORATION e« PLANTS— BALTIMORE, MARYLAND ¢ LOGANSPORT, INDIANA 
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MORGAN KNIGHT 


comes Te serve you,f 


His adventures—amusing and 
interesting— make good reading. 
With a few appropriate words 
and pictures, MORGANITE is 
proud to revive these legends of 
the past. Each will be augment- 
ed with data and information of 
particular interest to engineers 
and designers. Watch for the 
MORGAN KNIGHT on these 
pages in subsequent issues. 
Morganite Brush Co., Inc., Long 
Island City 1, New York. 


CARBON BRUSHES 


a 





JUST POUR THE NUTS AND BOLTS IN THE HOPPER | 
Z 


The finished product comes out 
oe on the belt 


ES, Miss Dingle, designing and building Special 

Machinery calls for experience not found in the or- 

dinary job shop. Special machinery requires a high degree 
of imagination, aptitude and mechanical sense. 


Fenn engineers and designers have had many years experi- 
ence on jobs where more efficient, speedier production 
was imperative. They know there is a cost limit to certain 
operations; and they are aware that the properly designed 
machine must pay out in a short life span. 


Special machines that we have designed and built during 

the war have been instrumental in aiding the war effort 
by cutting costs, reducing 
time of operations which 
increases production and 
thereby speeds delivery — 
the vital job of industry 
right now. 


® TOOLS 

@ FIXTURES 

@ MACHINE 
PARTS 

@ SPUR GEARS 

@ INTERNAL 
GEARS 

@ GUN PARTS 

@ AIRCRAFT 
PARTS 

@ SUB-ASSEMBLIES 

@® QUICK ACTION 
VISES 

@ SPECIAL 
MACHINERY 


THE FENN MANUFACTURING CO. 
HARTFORD, CONNECTICUT 


* 


Special Machinery For Efficient Production 
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No matter what type of fuel is conveyed through it—heavy Diesel 
or high-octane aviation — the compar tube in Resistoflex flexible 
hose remains unchanged even after years of constant service. 


Compar is immune to ALL fuels and oils. It cannot shrink, swell 
rot, or slough off. 


integrally bonded fabric reenforcement — or woven wire cover- 
ing — gives Resistoflex hose peak resistance to external abrasion, 
moisture, oil and general manhandling. - 

Inquire today about Resistoflex gasoline and oil lines. They are 


made in various constructions and formulations depending upon the 
specific job they are to do. 


RESISTOFLEX 
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Pick HY DROTARDER 
your own! 


THE ALL- METALLIC construction of the 
one-unit, self-contained An-cor-lox 
lock nut (patented) is standard in 
varied types to suit individual service 
requirements . . . for lock nut strength, 
resistance to corrosion, or high work- 
ing temperatures, etc. Our engineers 
will gladly make recommendations. 


@ Note: Bolt stretch, wear, or any 





loosening of bolt assembly, does not 
affect the locking grip of An-cor-lox. 
Our An-cor-lox bulletin tells all about 
it. Of interest to every production 
executive! Write for your copy— and 


An-cor-lox sample. 


SPEED-CONTROL 


This line of HYDROTARDERS is now controlling speed 
by absorbing power on as many expansion engines 
used in the manufacture of Helium. Here, or wher- 
ever it is necessary to control speed or absorb power 
in rotating equipment, the HYDROTARDER provides a 
safe, positive method. It does not operate under 
pressure .. . has only 
one moving part. 

no mechanical fric- TYPICAL 


tion or wear. APPLICATIONS: 


If you have a need Dynamometers 
for brakes for re- Engine Expansion Brakes 
tarding speed or ab- Decelleration Brakes 


bi ; Gravity Conveyor Brakes 
sorbing power, inves- Gravity Monitor Brakes 


tigate the HYDRO- Engine Loading Brakes 
TARDER. Write us Running-in Brakes 

: Propeller Testing Brakes 
aaa braking prob- Motor Vehicle Brakes 
lems, addressing 
Dept. P. 











Write us your braking problem, addressing: 
THE PARKERSBURG RIG & REEL COMPANY 
Department P 


Parkersburg, W. Va. 


An-cor-lox Division 
LAMINATED SHIM COMPANY 


eal PARKERSBURG 
63 Union Street + Glenbrook, Conn. 


Manufacturers of Quality Products Since 1897 
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Elementary in principle—revolutionary in per- 
formance—the Saginaw Recirculating Ball Bear- 
ing Screw and Nut represents a far-reaching 
development in the science of actuating mecha- 
anisms. It brings new ease, accuracy and efficiency 
to the functions of elevating or lowering, open- 
ing or closing, expanding or retracting. 
Fields of application are practically unlimited. 
The Saginaw Ball Bearing Screw and Nut can be 
produced in a wide range of sizes; can be actuated 
manually or by power, with the power applied to 
either the screw or the nut. Its exceptional effi- 
ciency as contrasted with conventional screw and 
nut devices reduces torque 
requirements as muchas 75 
per cent, permitting great 
weight saving in motor 
drive and gear box where 


Write for free descriptive booklet on 
your compony letterhead. Depart- 
ment 25-PE-3, Saginaw Steering 
Gear Division, Saginaw, Michigan. 


jnaw Steerin 


"GENERAL MOTORS CORPORATION, 


4 
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power is used. However torque is applied, trans- 
mission of power is positive, uniform, smooth. 


This revolutionary unit is the result of years of 
experimentation in the development of the re- 
circulating ball bearing steering gear for auto- 
mobiles and trucks. There may be an applica- 
tion for the new Saginaw Ball Bearing Screw 
and Nut in your production. Our engineering 
department will be pleased to give your problem 
special attention. 


THE PRINCIPLE—In the ordinary nut 


and bolt, power is consumed by fric- 
tion caused by the threads riding on 
each other (left). To ease friction and 
thus decrease actuating effort, Saginaw 
Steering Gear devised a means of 
inserting and keeping ball bearings 
between the threads connecting the 
nut and bolt (right). 


NNN) 
NNN) 


The ball bearings recirculate through 
a special channel (see inset). Operat- 
ing effort is decreased two-thirds; 
efficiency climbs to 90 per cent. 


- SAGINAW, MICHIGAN. | 








<Oihme" 
Reewand.. COSTRUNGHID, 
A SPECIALLY DESIGNED SMALL PUMP <y 
ask Eastern 


A large part of Eastern’s business is the designing 3 
and building of special pumps, in quantities ranging é 
from 25 to several thousand for the aviation, electronic, 
chemical, machine and other special fields. Eastern 
builds over 300 models, both centrifugal and positive 
pressure, ranging in size from 1/30 H. P. to % H. P. 
as standard units. Model F, illustrated, is represent- 
ative of standard Eastern pumps. 
e 
SINGLE STAGE CENTRIFUGAL PUMP 


A heavy duty compact pump designed for continuous 3 k 
operation in applications requiring sizable volumes or 
pressures with a minimum expenditure of space and 
weight. Available with either stuffing box or rotary seal. 
Pump and motor close-coupled. Open vane type impeller 
mounted directly on the motor shaft extension eliminates 
need of bearings in the pump proper. 


ca 


MODEL F = every buying angle -—- manv- 


facturing resources, range of products, 
Size: 1114" x 6/4" x 6/4" unimpeachable quality, fast delivery ser- 
Weight: 35 lbs. vice and price — YOUR SOURCE FOR 
Alloys: Available in Cast FASTENERS IS IMPORTANT! 
Iron, Bronze, Stainless 
Steel, Monel Metal and Thousands of manufacturers, large and 
er ’ ; small, have found STRONGHOLD a de- 
Power: 1 3 H.P. in semi- cee ; fs 
enclosed, totally enclosed pendable source — millions of pieces in 
——_ stock for immediate delivery; fast fabrica- 
tion delivery dates on fasteners that re- 


quire production. 
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TRIMMED ee. CHAMFERED 
HEAD a  ., POINT 


Bi aa Al NEW, multi-use, multi-drive fas- 
PARTS L/ST 


MOTOR 4 tener with countless practical applications 


eae aeeeeemmemanes 
Mer OATNE SCREWS | and adaptability for all-methods of hand 


SHAFT EXTENSION Up —— r driving. k for samples, plus 
[ROTARY SEAL STOP _| — or power driving. Ask fo Pon a 


6| ROTARY SEAL SET SCREW | TANS technical and engineering data. Learn 
Z| ROTARY SEAL as a 4 ‘ 

@| PuMP Boor how HEX-SCRU will speed, strengthen 
. ay 7 a . . 

10| PUMP COVER BOLTS ~~ ae neil and streamline your assemblies. 


9| PUMP COVER 
V7 (IMPELLER [2 | Srwrneric Ruastr Pacning | 


i ——— MANUFACTURERS SCREW PRODUCTS 
(61 Seac “Bape 210 W. Hubbard St. Chicago 10, Ill. 


EASTERN ENGINEERING COMPANY It's Faster to Telephone 


56 FOX STREET, NEW HAVEN 6, CONN. © Call WHITEHALL 4680 
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The Fawick Airflex CLUTCH 
CONTROLS POWER BY AIR 


Here is the way it works 

Let air under pressure into the rubber- 
and-fabric gland, and the clutch engages. 
Let the air out and it disengages. You 
can have as light, or as firm, a grip as 
the job requires. 


by an 
unequaled 
NAVY RECORD 


Under battle conditions, Navy vessels equipped with 
the Fawick Airflex Clutch have greater maneuverability, 
and more reliable performance, than naval engineers 
ever thought possible. 

This is proved by the records of thousands of Diesel- 
powered ships of various types. 

Power controlled by air! Power controlled without 
springs, arms or levers, requires no lubrication, needs 
no adjustments! 

The same clutch has been engineered for industrial 
use in heavy-duty service—with performance records 
matching those made on the sea. 

The Fawick Airflex Clutch is used with remarkable 
success on: 


Diesel Drives Rubber Mills 
Heavy Presses Mine Hoists 
‘Drags and Cranes Oil Field Drives 
Paper Mills Sugar Mills 
Steel Mills Power Shovels 


Our Engineering Department will gladly give you com- 


plete data, and recommendations based on experience. 


FAWICK AIRFLEX COMPANY, INC. 
9919 Clinton Rd. . Cleveland 11, Ohio 


in Canada, Renold-Coventry Ltd., Montreal, Toronto, Vancouver 
In Britain, Crofts Engineers, Ltd., Bradford, England 


Sond 


AWICK Aip/lex CLUTCH 
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On all the fighting fronts, our armed services are setting mag- 
nificient records of efficiency in planning and operation. 
Roper Pumps are a part of that efficiency, giving to the army 
and navy the same dependable service that has made these 





QUICK FACTS 


Only Two Moving Parts — equal 
size pumping gears. 

Large Bronze Bearings — two on 
each side. 

Spiral Pumping Gears — perfectly 
machined and run-in. 

Constant Lubrication — (1) by 
liquid being pumped and (2) by 
lubricating qualities of the bear- 
ing metal used. 

Wear Plates protect face and 
back plates from wear by foreign 
matter. 

Thrust Collar on drive shaft plus 
sliding joint takes up shock and 
thrust. 

Four Pipe Openings provide eight 
different piping arrangements. 
Roper Packed Box is easily and 
quickly repacked. 

Always Primed — after once 
primed and in operation. 

One Piece Backplate protects 
working parts from stress aad 
strain. 











pumps outstanding in indus- 
try for 87 years. Military and 
plant engineers alike have 
learned that Ropers assure un- 
failing performance, longer 
life, economy. 


There are only 2 moving parts 
in a Roper Pump — equal- 
sized pumping gears operat- 
ing in a case with wear-free 
clearance. 

All shock and thrust is ab- 
sorbed by the sliding joint 
which connects the gears. 
This simplicity of design in- 
sures smooth, quiet operation, 
reduces servicing require- 
ments to a minimum. Sturdy 
in construction, Ropers breeze 
through tough jobs without a 
murmur. They produce a 
steady, positive flow, abso- 
lutely free from pulsation. 


Send for Bulletin No. 3-47 


It illustrates and describes the Roper principle, illus- 
trates individual parts, numerous pump models and 
typical installations. Detail drawings, performance 
data charts, dimensions and weight charts and other 
information valuable to users of pumps. 


~ Geo 


CORPORATION 


_.DRopep 


ROCKFORD, ILLINOIS 


LSO BUILDERS OF AMERICA’S FINEST GAS RANGE 


It Is gratifying to obtain 
prompt shipment of materials 
and parts! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence at plants where Booth 
‘“*prescription”’ felts — precision 


die-cut to specifications — are 


overcoming critical material 


shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 


THE BOOTH FELT COMPANY 

475 19th Street Brooklyn, N. Y. 

736 Sherman Street Chicago, Il. 
APPLICATION CHART AND SAMPLE 
KIT... Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (Ne 
sales follow-up.) 


TRADE MARK 


PRECISION CUT 
FELT PARTS 
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THRIFTMASTER 


Ad justable 


je 


THRIFTMASTER Adjustable Drillheads 
with 2 or more Adjustable Spindles 


A Lf — 
Ooh Pradatlioe Monty Mehing 
MULTIPLE SPINDLE DRILLHEADS 


THRIFTMASTER PRODUCTS 


ZIMMER-THOMSON CORPORATION 


ZY Go keview Avenue tong Isiand City | New York 


, . - 
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designed for 


designers 
By AAir-Power Specialists 


extreme compactness — Plus greater 
over-all efficiency are the result of Quincy’s advanced, 
improved design—both inside and out. 


* 7. 
greater efficiency — Quincy Compressors 
size-for-size offer the maximum over-all efficiency— 
the most air ‘power pfoduction for the lowest power 
consumption. 


a 
“automotive-type” features 
—Cushioned steel valves for quieter operation; constant 
level oiling. Timken bearings, semi-steel pistons and 
Quincy loadless starting which eliminates noisy check 
valves and minimizes motor burn-outs, are valuable 
Quincy features. 


complete range of sizes _ ouincy 
offers the most complete range of sizes in both air and 
water cooled compressors up to 80 cu. ft. displacement. 


e ~ 
complete dependability _,...,; 
vears all of Quincy’s research, engineering and man- 
ufacturing facilities have been devoted exclusively to 
producing the most efficient and dependable compressor 
possible. Nearly 100 leading manufacturers equip their 
own products with Quincy Compressors. 


engineering assistance _ ou. engi- 
neering department is available at all times to help you 
on problems of both mobile and stationary compressed 
air supply. 

lew — COMPRESSOR SELECTOR — Free 


iccurately selects correct size and type compressor in one minute! 
One setting gives free air delivery, rpm, piston displacement and 
Ap motor required. FREE on request. 


e wb 
GMINA | 
LOMPRE. 5 SORS 


Branch Offices: NEW YORK + CHICAGO + SAN FRANCISCO « ST. LOUIS 
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TO HELP YOU 


in designing basic parts 
for quantity production 


Written by seven authorities, this book gives a completely practica) 
treatment of the design of basic parts for quantity production by die 
casting, sand casting, screw machine, stamping, die forging, hot and 
cold heading and plastic molding. Along with full explanations of the 
various high-production processes and sound pointers on designing for 
each one of the processes, the book gives many specific rules, amply 
illustrated to show their practical applications, for designing products 
that will lend themselves to rapid and economical mass production 
In Part II various types of products manufactured in quantities at 
moderate or minimum cost are compared, one against the other, in 
many instances with actual production costs and tabular comparisons, 
to show the type of design best adapted to economical manufacture in 
various specific instances. 


Handbook 
on Designing for | 
Quantity Production 


Prepared and Edited by HERBERT CHASE 


Associate Editor of Aviation, assigned to Wings. 


517 pages, 5/2 x 81/2, 351 illustrations, 54 tables and charts, $5.00 


Now you can avoid the necessity for redesign. Not 
only will you be able to form the original design 
quicker, but now you can be sure to make it 
thoroughly useful for more economical production in 
large quantities. We ask that you use the book 
once, for an invaluable design pointer on materials, 
for exact design considerations—actual advantages and 
drawbacks—for the various high-production processes, 
or for one of the hundreds of newly advanced, straight- 
forward rules to follow in designing basic parts for 
the different quantity production processes. Use it once, 
and then decide whether this book will remain right at 
your fingertips for instant reference. 


Chapters 


- Design of Die Castings 8. Design of Plastic Mold- 
ings for Economical Quan- 
tity Production 

. Die Cast or Sand Cast? 

. Permanent-mold and 
Die Castings Compared 

- Which Type of Non- 
terrous Casting? 

- Die-Cast or Stamped? 

. Die-Cast or Screw- 
machine Products? 

. Cold-headed or Screw- 
machine Products? 

. Die Castings and Plastic 
Moldings Compared 


. Design of Sand Castings 
for Quantity Production 


Design of Screw-machine 
Products 


. Design of Stampings 
Design of Die-forged 
Parts for Quantity Pro- 
duction 


. Notes on and Accomplish. 
ments in Hot Heading 


. Notes on the Design of 
Cold-headed Parts 


SEE IT 10 DAYS ON APPROVAL 
Simply mail this coupon 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC. 

330 W. 42nd St., New York 18, N. Y. 

Send me Chase’s HANDBOOK ON DESIGNING FOR QUANTITY 
PRODUCTION for 10 days’ examination on approval. In 10 days 


I w.ll send $5.00, plus few cents postage, or return book post- 
paid. (Postage paid on cash orders.) 


City and State 
Company 


Position 
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8%” diameter 
by 25” long 
Patent Pending 


FARING? 


eveloped to 


Quick Facts aboot GO the job BETTER 


GATKE DUPLEX BEARINGS 


CATKE Duplex Bearings, illustrated above, are made conditions that are too difficult for ordinary bear- 
of resin-bonded fabric materials, precision moulded 


: . ings. On tough applications throughout most indus- 
into mortised bronze castings under heat and tremend- 


GATKE Bearings are Custom-Bilt 


to overcome 


ous pressure. The result is a complete bearing, com- *ries they are giving results so superior there is no 
' aring. : 
bining the marvelous performance qualities of GATKE comparison. 
Moulded Materials and the dimensional stability ; _ : aed ; 
nze. Try GATKE Bearings for your difficult jobs. Get- 
stings are made to fit standard bearing holders. ting acquainted with their many unique advantages 
nt combinations of moulded materials are used has led to marvelous improvement for designers, 
vide the proper performance characteristics for : , 
re lng” ape engineers and users of machinery 
ticular application. _— : ' : 
Bearings are but one of manv GATKE devel. ifficult and unusual applications. 
gs 
pment to overcome difficult conditions and do the , 
iob | ITER. Literature on request. 


GATKE CORPORATION - 250N. La Salle St., 


on countless 


PI 45 


Chicago I 
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NOPAK HY-PRESSURE, 


ss Balanced Hydraulic 

Operating Valve, ‘avail- 

able in 4 sizes, either 

ie by-pass or accumulator. 


for new workers Maxine Goop on 


~ High Pressure... High Speed 
Hydraulic Equipment .... 


NOPAK Balanced HY-PRESSURE 
HYDRAULIC VALVES make positive, 
accurate control of high-pressure oil- 
hydraulic* power a simple matter. It 
permits machine operators to work at 
top speed and efficiency all day long 
without strain or fatigue. The net result 
is increased capacity and production 
for hydraulic machinery equipped with 
NOPAK Balanced HY-PRESSURE 
Hydraulic Operating Valves. 






\ 

















*Special chrome plated valves are available for water hy- 
draulic applications where lubricating compound is added. 
















Sfectfy These Advantages 


Easy manipulation at pressures up to 
1500 P.S.I. and more — freedom from 













THE KNOWN precision gauge of laminations in 
the solidly bonded Laminum shim makes machining 
unnecessary in fitting machine parts. But consider 
this too .. . it assures accuracy by preventing errors 
(sometimes spoilage) due to inexperience. Want 



































: pressure locking — more accurate 

performance data? control of high pressures — low 
Laminum shims are cut to your specifications. For maintenance, pressure drop thru valve — freedom : 
however, shim materials are sold through industrial distributors. ONLY ONE from valve maintenance — increased ee 
Laminated Shim Company, Incorporated tg productivity of your machines. All a 
©5 Union Street e Glenbrook, Conn. MOVING PART these advantages become part of pis 
— the one-piece spindle your machines when you specify . 






of forged nickel alloy, heat § 
Freated and hardened for NOPAK Balanced HY-PRESSURE Hy 


long life. draulic Valves. Write for literature. 


GALLAND-HENNING MFG. CO. 
2762 SOUTH 31st STREET © MILWAUKEE, WISCONSIN 




















THE SOLID SHIM THAT 





FOR 
ADJUSTMENT 
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TWIN-FAST’s Relieved Shank Diameter Prevents 


Stresses which Weaken Seating! 















All too frequently, the shank diameter of the ordindry 


RELIEVED 
SHANKS 

“x 
PREVENT 3-4 
STRAIN 2-4 


wood screw (as great or greater than the thread diameter) 


has a wedge action—“‘prying’’ the wood fibre away from 





close contact with the screw threads. Sometimes fissures 
and even splitting of the wood result. The relieved shank 





ther 
ator 


diameter of the Twin-Fast Screw was designed to prevent 






these mishaps which might mean costly loss of time and 
materials. © Test the superiority of Twin-Fast Screws in 





your own plant. Samples sent on request. 


Other Twin-Fast Features 















Twin, parallel threads pro- Single, sharp, centered point 
vide twice the thread pitch of where twin threads terminate 
ordinary screws. Driving time assures quick starting, self-cen- 














RE and costs are cut in half! tering, balanced driving 
ve, 
nil- Cylindrical construction (not 

, tapered) increases thread area Twin-Fast Screws come in 

t for tighter seating, greater hold- steel or brass with round, 
at ing power. Often, fewer and flat or oval heads—stand- 
ng shorter screws may be used. ard sizes and thread count. 
sult 
‘ion For Faster Production —Sounder Construction — 
vith — 
RE ll W | N L 

Reg. U. S. Pat. Off. 

- TWIN THREAD WOOD SCREWS 
; ed. 


BY ALL MEANS—BUY BONDS! 


Patents 2.314.390; 2,314,391. Other pats. pending 








5 ection eae ag ea 
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HN F 0 N C 0 M PA N Y WATERVILLE, CONNECTICUT 
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TO OBTAIN 


HO 


Hydraulic or 
Air Operated 


CHUCKS 


Use Logan Accessories 
for Complete, Balanced Chucking 
Systems Power operated chucking is an important 


factor in meeting wartime quality and production require- 
ments...and will play an equally vital part when competi- 
tive conditions must again be considered. Your machines 
and the operators can work at maximum efficiency when 
positive, accurate work-holding is obtained by merely mov- 
ing a control valve lever. 


Standard Logan air-operated and _ hydraulic-operated 
chucks offer 5 profitable advantages over manual chucking: 


1. Chucking time reduced to seconds... chuck jaws are opened and 
closed by moving the lever of the conveniently located control valve. 
2. Rejects and spoilage eliminated ... constant, equalized pressure of 
the jaws prevents distortion and compen- 
sates for any loosening. 
3. High accuracy and finish main- 
tained ...compact Logan chuck design 
minimizes ov oa cca thus increasing rigidity 
and strength of the set-up. 
4. Idle machine time reduced... oper- 
ator can often handle several machines. 
5. Operator fatigue minimized ... ener- 
uv saved for other important duties. 
Logan chucks are offered in a wide range 
of types and sizes to meet your requirements. 
Standard Logan accessories to make up com- 
plete chucking systems are also available . . . rotating 
evlinders for air and hydraulic service are shown 
below. 


Logan Rotating Cylinders 


These double-acting air and hydraulic cyl- 
inders are designed especially for mounting 
on rotating machine tool spindles. They are 
positive and rapid in action; the simple, sturdy 
construction minimizes maintenance and as- 
sures long service life. 

ROTATING AIR CYLINDERS — Standard models 
available in sizes from 3” to 20” bore, with 
closed center or open center to permit passage 
of a coolant line through the spindle. 
ROTATING HYDRAULIC CYLINDERS — Model HR 
available in 7 standard sizes from 3” to 14 
bore; Model HV is identical but has integra! 
control valve. 


SPECIAL AIR AND HYDRAULIC CYLINDERS De 
signed and built by Logan where other stroke: 
and types are required. 


Ask for Engineering Advice and Layouts... 


Logan engineers will gladly recommend the proper equipment tor your 
work requirements, and most efficient methods of instaila 
tion. Lavouts furnished upon request. No obligation 


nail | 





a 








Hannifin Cylinders 


power Reed-Prentice 
die casting machines 


The Reed-Prentice hydraulic die 
casting machines use Hannifin 
precision hydraulic cylinders for 
both die closing and plunger oper- 
ation. Die casting service, one of the 


most severe tests of hydraulic 


cylinders, requires the best. Hannifin 


precision hydraulic cylinders meet 
these requirements. Cylinder bodies 
are bored and honed, providing for 
efficient piston fit, maximum power 
and minimum fluid slip. No-tie-rod 
design provides a strong, simple 
cylindér assembly, easily mounted. 
For the most from hydraulic power, 
consult Hannifin engineers. Write 
for Bulletin 35 with complete 


specifications. 


Hannifin Manufacturing Company 
621-631 South Kolmar Avenue 
Chicago 24, Illinois 


f 
' 
‘ 
: 





sm 





MITCN MO LCILIAOMELTME wocawsronr | preejcatalogs-..¥ rite 
meme’ ing items in the Lo- 

CHUCKS + CYLIMDERS + VALVES + PRESSES » SURE FLOW COOLANT PUMPS gan line in which 

_} you are interested. 








HYDRAULIC CYLINDERS 
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“Never before such a 
satisfactory test... ” 


Reports Precision Toot « Mrc. Co., Syracuse, N. Y. 


',.. we never before put more than 35 h.p. 
through either the light or heavy drive unit. 
In this test we went to 40 h.p., well within 
permissible rise from ambient temperature. 
First time we have been able to run tests 
where efficiency was same in forward as 
in reverse.” 


When rotating parts run too hot, you can be sure friction and wear are 
at work. Best preventive is a liberal application of Orange Roller 
Bushings throughout your product, to obtain the fullest measure of 
smooth-running, anti-friction protection. Here’s why: 


Orange Roller Bushings are made to extreme standards of precision. 
Rollers and raceways are highly finished. Roller clearances are held 
to a minimum—all internal running clearances are closer, maintaining 


true alignment of rollers with the raceways. Efficient lubrication is 
assured at all times. 


Orange Roller Bushings are available in a full range of sizes and 

types to meet practically all requirements. Write for Engineering Data Pewee sh . 

a ee Book showing design, sizes, capacities, installation @@ Mail Coupon for Engineering Data gy 
Banal data, etc. Orange Roller Bearing Co., Inc., _ 

Orange, N. J. 


1 
| 
J 


Please send me your Roller Bushing Data Book 


Company 


551 Main Street, Orange, N.J. | 22. 


City ; State 


le cs ene ce nS cD GD GED ED GPS GED aD GED GND GED GED ED aD eS EDD 
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PLASTICIZED COTTON FABRI< 


SHEET STOCK for INDUSTRY 


%# CONTAINS NO LEATHER 














Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc 


In a Range of Thichnesses: 
3 iron (.063”), 5 iron (.110”), 7 iron (.141”), ete. 


For Abrasion Resistance: 
With stable fraction, mechanical strength, and flexibility or 
rigid forming. 


And Easy Working: 
Cuts, drills, nails, paints, varnishes, and cements like wood but 
wears like iron. 


In Such Applications As: 
Oil seals, polishing wheels, safety flooring, clutch facings, shoe 


soling, protective mpldings, etc 


With Resistance To: 
Heat, water, oil, weak alkalies, weak acids, mildew, etc. 


And In a Variety Of Finishes: 
Plain, sized, coated (oak or walnut), etc. 


Acailable In: 
Sheets, squares, rectangles, doughnuts, etc. 


WRITE FOR CATALOG 








and THAT OPERATES UNDER PRESSURES 
UP TO 150 Ibs. PER SQ. INCH? 


e This new lightweight shut-off valve operates equally 
well in either gas or liquid lines, has free unrestricted 
flow, is adaptable to all types of fuel and oil lines. No 
metal-to-metal contact, positive sealed with “0” type seal 
rings. It’s accurately indexed to 90°, 180°, 270° and 360°. 
Simple in construction—it can be supplied in all styles 
and sizes for use as a drain cock, shut-off or selector 
valve in water, fuel or hydraulic systems. For complete 
information, write engineering department—indicate use 
or application desired. 


Whillther 


WM. R. WHITTAKER CO., LTD., 979 NORTH CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 
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Locked In The Material 


THE ROSAN LOCKED-IN STUD 








{Sige 


« 


f9, 


For Fastening Metal, Plastics and Wood Pcrts 


i 


Rosan Locked-in Studs furnish permanent fastening 
points in all types of materials. The serrated Locking 
Ring (see Ain illustration) prevents backing out or 
loosening under vibration or torsion. Installation 
is permanent, but the units may be removed by a 
simple shallow drilling operation without disturb- 
ing the parent material. No oversize replacements 
necessary, saves repair time and parts storage. 


The Rigs is, 


\( 


AN 





THE ROSAN LOCKED-IN INSERT 





The Rosan Locked-in Insert operates DLE 
aco ll - on the same principle as the Stud Th 

: described above. The serrated 
. Locking Ring, identical in design C]S 
for both types of units, is used to 
lock the Insert solidly in any material 


soft enough for the ring serrations 
to broach it. 


Rosan Locked-in Studs and Inserts have been adapted to 


the fastening and sealing problems of all types of industry. 


“Sih 
Sa WRITE FOR FREE CATALOG nll 
URES ——— Manufacturers are invited 4 


to submit their fastening 
problems. No obligation. 
















»qually 
tricted 
es. No 
pe seal 
d 360°. 
| styles 
elector 


mplete a AY A PRODUCT OF 


“7 BARDWELL & McALISTER, INC. 


| ont Se ee eee Soe ee 2 
VENUE 


DEPT. 8-35 BOX 1310, HOLLYWOOD 28, CALIF. 
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1 QUIT. 
THAT MACHINE 
AIN‘T FIT FOR 
A MAN OF 
MY STANDING 


TO OPERATE. 


WANT 


THE OLD BULL'S } WHEN THE 


BEEN ACHIN’ 
FOR A CHANCE 
AT THAT 
COMPLAININ’ 
GOLD BRICKES- 


OLD BULL GETS 
THROUGH 
SHOWIN’ THAT 
GUY UP_HE’LL 

BE OUT OF 


The Old Bull 


\F IT AIN'T THE 
TOOLS, IT’S 
THE WEATHER 
OR SOMETHIN. 











ALIBIS FOR 
THE DURATION. 


Never Quits 


There are plenty of things to rile the Old 
EN Bull’s temper when the pressure is on but 
one thing you can always count on—he 
never quits. 

It’s not always easy for the Old Bull to 
keep the equipment turning to get out the 
materials of war. But he’s done a magnifi- 
cent job in spite of many hardships and 
obstacles. That’s a tribute to American 


craftsmanship, ingenuity, and perseverance. 


Pencssoupy 


ESTABLISHED 1911. 
¢ 


(Below) A few of the many thousands 

of our precision parts that help “Keep 

*em flying and fighting.” Let’s all back 

the attack—Buy EXTRA War Bonds. 
TR.WiLUAMS 





The New Brush Holder 


with the 4 Features 


a Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 


Send for folder with descriptive engineering data. 


7 
We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusirx Merat Propucts, Inc 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


























Unusually accurate metal parts including 
operations such as heading, rotary swaging, roll 
threading, fluting, knurling, pressing, milling, 
turning, grinding, forming, etc. 

Single and double tenon studs turned on 
specially designed machines, held to close diameter 


tolerances, with no cut-off burrs. 


latest equipment. 


Uniform heat treatment assured with the very 


“Aga USA. 
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lt pays you to check your “specs” 


for SPECIAL THREADED PARTS with 


CLEVELAND for /46CLia@@ upset production 


*& Your own designed headed and threaded parts usually can be 
made by Cleveland's upset process—at a saving to you in time and 
money. They meet your most exacting specifications as to dimen- 
sions and threading accuracy, with extra strength as a welcome 
bonus. Hardened as required, in modern electric furnaces. Cold form- 
ing (or upsetting) by Cleveland’s Kaufman Process is a mild forging 
action that shapes the steel’s grain flow for strength and toughness. 


Send your drawings and specifications, with approxi- 
mate quantity and delivery needs — for prompt estimate. 








2917 EAST 79TH STREET ° CLEVELAND 4, OHIO 


Warehouses: Chicago, Philadelphia, New York, Los Angeles 


Ask your Jobber for Cleveland Fasteners 


MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURAC 


% 


Y 
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COMPACTNESS IN 


SPEED REDUCERS 
NEVER BEFORE ATTAINED 


This No. 10 WHS Differential Speed Re. 
ducer is only 40 to 47% as long and only 
18 to 22% as heavy as the average con- 
ventional multi-stage reducer of large re. 
duction ratios. Fewer parts and simplicity 
of design result in sustained high efficiency, 
smooth action, quiet operation and lower 
operating costs. 


In this installation on a continuous Wash- 
ing and Ball Separating Machine, hood has 
been removed to show the compact drum 
and drive details. 


REN: °. WHS Speed Reducers are manufac- 

alWo tured by the “Makers of the First 
Speed Reducers in America to Be 
Shipped from Stock.” 


WINFIELD H. SMITH, Inc. 


EATON STREET....SPRINGVILLE...ERIE COUNTY...NEW YORK 





Just “knowing how" is not enough. 


Only to a few is granted that com- 


bination of experience, organization 


and equipment which sets them apart 


as specialists. 


We can rightfully claim that distinc- 
tion— we are specialists in screw 
production. If you have a special 


screw problem, consult us. 


INEWJENGLAND] [SCR EWCON) 

KEENE, NEW HAMPSHIRE : Se 
MACHINE SCREWS PLASTIC INSETS ff | 
SHEET METAL SCREWS HOLDING PINS | Coprtin 
MACHINE SCREW NUTS __ SPECIAL RIVETS B » THE HILLIARD * 


ALL TYPES OF HEADS AND THREADS. 101 WEST 4TH ST. ELMIRA, N. Y. 
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NO OTHER SOCKET SCREW 


SETS $O TIGHT 


... because only BRISTO “‘Multiple-Spline” 


is wrenched in by pulling, not pushing 


When your product has hard-to- 
reach fastening points. . 
posed to vibration .. 


. will be ex- 
. or must be 
frequently disassembled—specify the 
“Multiple-Spline’’ Socket Screw. 

Bristol’s exclusive spline-shaped 
socket is geared to the spline-shaped 
key. The key pulls the screw around 

avoiding the expanding pressure 
which bursts or at least rounds out 
the walls of the ordinary hex socket. 
Sizes as small as No. 4 wire can be 
set to withstand real vibration. Yet, 
if adjustments are needed, a flick of 
the key will loosen the screw. 

Bristo ‘‘Multiple-Spline’’ Socket 
Screws are made in cap and set screw 
styles ...in sizes down to and in- 
cluding No. 4 wire. 


And for your ‘‘hex’’ socket screw 
requirements, Bristol offers a su- 
perior product made to the same pre- 
cision standards that for 32 years 
have controlled the manufacture of 


Bristo ‘“‘Multiple-Spline”’ Screws. 


WHY “MULTIPLE-SPLINE” MEANS 


TIGHTER 


NO EXPANDING PRESSURE; THE 
KEY PULLS THE SCREW AROUND 


Ya’ 
BRISTOL 
C egoany 


Sitit SU Bee 242 tee Se 





Only the Bcc has the night socket 
aenew Sor every application Se WE 


@q@ . 
ae a A 


a 
MULTIPLE-SPLINE’ 
CAP SCREWS 
No. 4 to | 2 


“MULTIPLE-SPLINE’ 
SET SCREWS 
No. 4 to 1'% 


> : . a 
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“HEX” 
CAP SCREWS 
No 4 tol : 


any 


> 
SET SCREWS 
No. 4 to I” 


“HEX” 
STRIPPER BOLTS 


HEX” 


to | 


PIPE PLUGS 


FOR YOUR APPLICATION 


‘“MULTIPLE-SPLINE’’ 


GET SPECIFIC FACTS ON BRISTO 


THE BRISTOL COMPANY 
Mill Supply Division 


{_] radios 


[-] meters 


cream separators 


dental equipment 
die cutting and 


[] oil well machinery 


{_] refrigerators 


textile machinery 


time clocks 
vacuum cleaners 


| screw machines 
vending machines 
washing machines 


L) 
L) 
CJ 
C) 
CJ 
Cj 


portable electric tools 


paper mill machinery 
| postage meters 


printing presses 
Other applications 


stamping machinery 


Diesel engines 


dynamos 
hydraulic machines 


instruments 


electric machinery 


elevators 


electric fans 
electric razors 
generators 
machine tools 
match machinery 
meat machinery 


000 OOOOOoOoOoOoO00o 


121 Bristol Rd.,Waterbury 91,Conn. 


- Spline’ Socket 


Screws. I’m interested in the follow- 


Please send me literature describing 
‘‘Multiple 
ing applications. 


adding and computing machines 


addressing machines 


air compressors 
air conditioning apparatus 


aviation engines 
aviation metal parts 


blowers 


cameras 
cash registers 


Bristo 


ooooooo0o0g | 





| “PULTIPLE-SPLINE™ 


Vw 


and 


“HEX” KEYS 








nd ae cost t of production 





and maintenance... when the 
machine is BIJUR-equipped. 
Insure better work and more 
of it—with Bijur automatic 


“metered” lubrication! 


BISUR LUBRICATING CORPORATION 
LONG ISLAND CITY . NEW YORK 


14.) 


Biyur 


MIEHLE V-50 Vertical Printing AUTOMATICALLY 


Press . . . Bijur Lubricated. 


Gv LUBRICATION 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 





Buying Fabricated Steel Parts as a 
major part of a product is the same 
as buying other engineered acces- 
sories as motors, pump drives, etc. 
You must analyze your requirements, 
design your product, and select an 
experienced supplier. Littleford has 
been fabricating all types of metals 
for 62 years; this is your guaran- 
tee of quality workmanship and 
quality plate and sheet steel fabri- 
cation. Send your blueprints for es- 
timates, 


ANY 
A 


\ 


\ 


threads. 
yn fasten 
metal os 
) e te cola 
adapted “Proeres’ 
i Week y 
att cialt 4 
: - 000, OO 
equivs 
. Write for it. 


0. 
he PROGRESSIVE MEG. © 





LITTLEFORD BROS., INC 


506 E. Pearl St. 
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WAR TESTED ON AIRCRAFT ALL OVER THE WORLD 
NOW AVAILABLE FOR INDUSTRIAL APPLICATIONS 


3 PIECES (&acw rePLaceaBie) 


ASSEMBLY WITHOUT SPECIAL 
peeke) Sram, lemme gici. 284, 11, icmmed 
ADJUSTMENT AFTER ASSEMBLY. 
FITTINGS CAN BE REMOVED 
FROM HOSE AND RE-USED 


ff 


OVER 100 TIMES. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U.S. A. 


+ ex 303 WAREHAM BLDG., HAGERSTOWN, MD. - 1709 W. Bth., LOS ANGELES «* & * 


) 3. = aa 
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CAN MAKE IT FOR YOU NOW 





Hays New Specialties Manufacturing 
Division has modern manufacturing 
equipment to produce precision 
metal components requiringfoundry, 
pattern and machine shop facilities. 

These facilities, embodying uni- 
fied manufacturing control, and com- 
plete engineering service coupled 
with seventy-six years of successful 
FOUNDRIES - PATTERN SHOP - MACHINE SHOP experience in producing precision- 
made products, are available to man- 
ufacturers who need small and medi- 
um size components and assemblies. 


Special Manifold for Automatic Machinery 











Hays facilities include a thoroughly trained planning, drafting 
and engineering staff—a pattern shop and foundry to produce 
the necessary castings—and a machine shop equipped with abe ; 
the most modern manufacturing machinery for performing Send us your specific requlre- 


every type of machine operation. ments or write for further particulars. 


TURING DIVI 
HAYS MANUFACTURING CO., et Do More Than Before 
>» xs ERIE. PA — Buy EXTRA War Bonds 





soaateainiad 




















Mopern machine design demands finely 
constructed gears, precisely made to speci- 
fications. One type of gear where the quality 
characteristic of Fairfield Fine Gears is 
particularly necessary is the Hypoid Gear. 

Since 1919, Fairfield has been wellin the 
lead in devising, as well as in testing and 
adopting, improved methods and techniques 
of gear making. In planning future produc- 
tion programs, investigate Fairfield facili- 
ties. Write for our brochure on gears. 


FAIRFIELD MANUFACTURING CO. 
319 S. Earl Avenue e Lafayette, Ind. 


BROWN S SHARPE 
PUMPS 
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wALt 


NGINEERING COMPANY 
AMERICAN Ce eee 


PRESSURE O/L 
Her SRAULIC CIRCUIT 
TITLE ExTRUSION PRESS 
FoR 
ogee nf Ree SOL 
are fubehp— DRAWM | -TRac 
¥ Nae) ¥ 
ao 
ows PDE 120 “S__REQ 
XM 


a J 4 
DATE “/1 | 


— Said the Censors 


rT 

Rear said the censors, hush-hushing the details of this appli- 
cation, ““you’re playing with fire.” And we were! But this much 
they let us tell: 


In the process of extruding a certain highly combustible war 
material, the danger of fire is ever-present. For safety’s sake the 
extrusion chamber must therefore be separated from its source of 


THE HELE-SHAW power. Hele-Shaw Fluid Power (oil under pressure) was chosen 


because the Hele-Shaw Pump could be located safely behind a 
‘ GWOe brick wall. The Hele-Shaw Pump with its constant-speed motor 

supplies “piped power” to the extruding mechanism. Simple 

handwheel-adjustment of the pump flow provides infinite extrud- 
PUMP ing speed variations. 


Variable discharge, ease of control, and ability to isolate the 


OTHER € PRODUCTS: Hele-Shaw Pump from dangerous atmospheres are only a few of 


TAYLOR AND & PERFECT SPREAD STOKERS, the many advantages for Hele-Shaw Fluid Power. W hy not think of 
MARINE DECK AUXILIARIES, LO-HED HOISTS Hele-Shaw Fluid Power as your next motivating force? We'll be 


if 
i 


DIAMOND FACE GRINDERS glad to answer your questions ... and give engineering assistance. 


AMERICAN ENGINEERING COMPANY 


2501 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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Cap Screws 


They set up in a counterbored hole more truly 
flush than any other type of hollow screw. The 
V-head fits the counterbore with complete closed 

contact all-round. This gives frictional holding-power 
and rigidity of grip...““Pressur-formd” of ALLENOY steel, 
with uncut metal fibres shaped to the head. Threads also 
pressur-formd, with tolerance held to a high Class 3 fit 


Obtainable as a part of the ALLEN Line from your local 
Industrial Distributor. Ask for samples and dimensional data. 


he Allen Mfg. Company x ALLEN x Hartford, Conn., U.5. A. 


When EXPERIENCED users think of 
SPEED REDUCERS, they think of 


Present 
rey g 


Post-war 


Worm, spur or combinations. Services from 1/50 h.p. up- 
Input or output from either side. Horizontal or vertical. 
Adaptable to any application. Spur Gears and shafts heat- 
treated chromium steel; worms nickel molybdenum stee 
worm gears bronze. Compact, dust proof, oil-tight. Let us 
know your requirements. 

ABART GEARS. Cut to specifications only. Any materia!s. 
No stock. 


EQUITABLE BEARING CO. INC GEAR AND MACHINE CO. 


ept. F 
WALDEN, NEW YORK sre earns eg 


Speed Reduce ¢Sea 


4840 WEST 16™ST., CHICAGO 50, HLEINOHS 


Propuct ENGINEERING Marcu, 1940 





D 
S 


truly 
. The 
closed 
ower 
steel, 
ls also 
3 fit 
local 


1 data. 








manta wit tee 


RELHENSEN 











Many of America’s mighty weapons and the machines 
that build them have bearings made of Shook bronze ... men of vision are 


looking and will continue to look to Shook for sleeve bearings and alloys 


wherever shafts are turning. 


Na Bp Send for Mew catalog No. AS -.. over 850 sizes of standard bronze bushings 
S .-- over 400 sizes of machined bronze bars . . . flanged bushings . . . babbitt metals. 


Ly 
S 


Qos J ___ BUSHINGS + BAR STOCK BABBITTS — 


f e “ A 
7 $ ie De — 
4 is £.. a Bed» AS >” ; j : 
, 4 P x Se Sieh ; . ; gw a e é 
a \e he: 4 Clie es: r : ; AND LAKE STREETS ‘ 
7 Sinorerne Haired ‘ is ERS Sn eR aR ce he wk ad ee ek 7 ero hs é : aR 
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a 
Chicago Wheel takes pride in providing you with exactly 


the wheel you need, for exactly the job you have, to give 
you exactly the finish you want! 


There's half a century of experience behind this, fifty years 
of specializing on grinding wheels—grinding wheels with 
hundreds of varieties in shape, size, abrasive and bond 
formulas, engineered for the right tool speed and work 
pressure. 


COME TO HEADQUARTERS 


Our long experience and testing laboratory are at your 
service, free for the asking. Tell us about your tough grind- 
ing or polishing job. Our abrasive engineers will report 
promptly, give you their tested solution. 


TRY ONE FREE—A Chicago Mounted Wheel or an FV 


Bond Grinding Wheel sent promptly on request. Tell us | 


size preferred and what you have to grind. 


CHICAGO GRINDING WHEELS — CHICAGO MOUNTED WHEELS — 
For the duration, sizes up to 3"' in For internal or external grinding, 
diameter only, in various bonds in- burring and polishing. Made to fit 
cluding FV, the bond with a pedi- any tool. Many styles, shapes and 


gree. shank sizes. 
Send for Illustrated Catalog 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. PE Chicago 7, Ill. 





Send catalog. Interested in 
C) Mounted Wheels C) Grinding Wheels 


] Send test wheel Size 


Address 











— Guard | hint ones SION — 


a © 


FLEXIBLE COUPLINGS 


NEVER REQUIRES LUBRICATION 


Pats. & Pats. Pend. 


NEW! L-R Resilient Alignment Type "C" illustrated. 
Shrouded by outside steel collar extension for added 
protection to fingers and materials. Reduces resist- 
ance, even air-flow. Boltheads practically concealed 
yet readily accessible. For duties of 170 to 220 h.p. 


L-R free-floating construction most efficiently takes 
up shock and vibration and corrects misalignment. 
Cushions always in sight for inspection. NO SHUT- 
DOWNS FOR CHANGING. Send for complete 
Catalog. Instant finding Selector Charts. 


CHARTS quickly put your fingers on couplings 
exactly adapted to your services. Engineering data 
right at hand. Special couplings engineered to your 
requirements. 


Wire or write 


LOVEJOY FLEXIBLE COUPLING CO. 


5019 West Lake Street Chicago 44, Ill. 
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Costs so little... tent 











POSITIVE CENTRALIZED 
LUBRICATION 





s 





@ Surprisingly inexpensive—easy to understand 
—easy to install—requiring a minimum of tubing 
and installation, Trabon Type ‘“M” Lubrication 
enables: — 

1) every machine builder to put “post-war im- 
provements” on his machines today — 

2) every machine owner to secure positive lubri- 
cation of every bearing, avoiding costly down- 
time, while on oiler crawls around lubricating 


lubrication 








is now available to every machine builder and user 


each bearing manually,—the breakdown if he 
misses one. 


New, but thoroughly service-proved in thou- 
sands of installations covering an extremely wide 
variety of services, Trabon Type “M” Lubrication 
is just what you've been looking for. It warrants 
your closest, most thorough examination. Get the 
complete story —It’s in Bulletin No. 442 —Send 
for a copy today. 


TRABON 


ENGINEERING CORPORATION 


1819 East 40th Street, Cleveland 3, Ohio * Industrial Lubrication Exclusively Since 1922 





ORIGINATORS AND PATENT OWNERS OF THE 
SINGLE LINE REVERSING LUBRICATING SYSTEM 
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PRECISION PARTS 





STAMPING OUT FUTURE MIRACLES 


WITTEK 


HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avig- 
fj : F Todav. tl Je i tion industries, is now being proven by actvel 
of important electronic equipment. Loday, they ride in service with the armed forces of the United 
great bombers on a mission of death. Tomorrow, this Matlons as standard equipment Sor elrenam 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made in 
. . . . : ei many different sizes and types for all applk 
ot « t ar > 2C1ES te ar 
important part in the miracles of post-war living. | cethtias. Stim. tie ttm deaiaiy aaale 
as ; P : ‘ Wittek Manufacturing Co., 4305-15 West 
e whole job, rig ‘0 e part pr ras hi > ie 
Th le job, right from the part print, was handled | 24th Place, Chicago 23, Illinois 


These little, multi-holed, stamping assemblies are a part 





same equipment in one form or another, will have an 


ry Ace. Ace designed the tools, and built them in their 
modern tool and die shop. Ace presses stamped them out 


accurately and quickly. 


Ace offers other manufacturers this same blueprint-to- 





finished-parts service. If you are thinking of small parts or 
assemblies calling for stamping, machining, heat-treating, 


siaileiline: anil | e U I C 4 D E L ' V E oa bf 


find Ace offers the ens . a 
ee ee is positive on high priority orders when 


you specify U. S. Steel Wire Springs on 

your urgent war orders. Let us dem- 

onstrate our ability to meet your re- 

quirements both in quality of product 

and promptness of delivery on your 
next order for steel 
springs. 


modern ingenuity 
and carefully con- 
trolled production 
that result in 
highly accurate 
work, delivered 


when promised. 











Send sketch, 


blueprint, or sam- = 
” es : ple for quotation. masse] 
ce booklet and kee pil 


cote and says 
we =>" SCOIL SPRING’ 
ie tog, EXTENSION® 


COMPRESSION 

- * TORSION FLATS 

a eWIRE FORMS 

ACE MANUFACTURING CORPORATION = Standard Round Edge Die Springs 


for Precision Parts 


= THE U.S. STEEL 
WIRE SPRING CO. 


1245 E. ERIE AVE., PHILADELPHIA 24, PA. 7800 FINNEY AVE., CLEVELAND, OHIO 
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MORSE 0 R SE Roller. 
OMPANY « ITHACA, = silent C HAI 
DETROIT 8, MICH. N S 
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The man whe first rolled a wire spring 


had something 
--OR DID HE? 


To the man who first hit upon the idea of rolling a 
wire spring on a simple arbor, the discovery must 
have been mighty important! But were he to walk 
into a modern spring plant, with its batteries of 
rapid-fire automatics delivering springs of thousands 
of designs formed to extreme precision, he would 
hardly recognize his brain child. 


Today, springs are made in the Peck plant to dimen- 
sions that even a few years back would not have 
been thought possible. Production has been stepped 
up unbelievably. New and better alloys have become 
common. And inspection is now almost an exact 
science! Fortunately, we are able to devote this 
advanced technique to Victory. Afterwards it will 
be made enthusiastically available to all who take 
pride in a well-made product. 


Daeele SPRINGS & SCREW MACHINE PRODUCTS 





A scientifically engineered line of Oilers 
that guarantees proper lubrication —safe- 
guards equipment against shutdowns 
© Unbreakable increases output—adds longer life and 
© Sucemiined value—harmonizes with most advanced 
*Low Cost ideas of machine design. 


Make sure of maximum bearing life and 
customer satisfaction ” equipping your 
machinery with 


THE MODERN WAY TRICO OILERS 


Ol level is automati- Th le f li 
cally maintained. As oil ere's a sty e for every app ication. 
is used up it is immedi 


placed. N - 
po ee WRITE FOR CATALOG 


TRICO FUSE MFG. CO. 


MILWAUKEE, WIS. U.S.A 


Here Shown Disassembled 


STROM BALLS 
Sewe the permed "Forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 
Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, lll 


Largest Independent and Exclusive Metal Ball Manufacturer 
Strot] BALLS Serve Industry 
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HEAD CYLINDER 


{| = 


{ 
VALves vaAuves 


FOR THAT SMOOTH QUICK | 
ACTION OF BETTER. ee iy ER 
HYDRAULIC CIRCUITS senile get prope milling machines 
= = ea 


@ Smooth, prompt response of machine members depends upon ’ FOUR WAY VALV 
uthampered quick action of valves. They determine the efh- ES 
ciency of the time cycle, production and quality of work done ween ne ee een ee eee 
on the machine you design. 


Here at Sundstrand our engineers have worked closely with ma- ° For smooth reversal of oil flow. 
chine designers for years .. . know their requirements and very £ Several Standard sizes and designs 
possibly yours. That’s why Sundstrand designed valves, like the : — available. For use in a wide 
following, are being used ina wide variety of machine design circuits. range of circuit designs 


PILOT VALVES CYCLE VALVES 


@ For use in circuit employing a s« 
@ Solenoid operated pilot valves quence of operations. As in all ous 
for controlling pumps, motors Sundstrand valves, a wide variety of 
and larger valves. Furnished as standard valves are available. 
standard valves to suit a wide Sundstrand designed circuit for obtain 
range of circuit designs ing smooth functioning of complicated 

profile milling operation. Valve shown 

above is solenoid operated four-way valve used in this circuit. 


HOW TO USE THESE VALVES AND SERVICE TO ADVANTAGE 


@ Design engineers will find dependable, easily applied hydraulic elements in the valves 
described above. For those not having hydraulic design facilities, our engineers will 
be glad to help in designing circuits and units to meet your requirements. Call on 
them without obligation. Write for free valve data sheets. 





2560 ELEVENTH STREET ROCKFORD, ILLINOIS 
FUEL UNITS HYDRAULIC PUMPS ¢® TRANSMISSIONS FLUID MOTORS ° VALVES and CONTROLS 
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No one can appreciate the kind of quality 
we build into a spring by looking at it—it can 
only be experienced in the performance of the 
spring. 

Basically proper materials, correct design, careful fabrica- 
tion, uniform tempering and finishing—all are indispensable 
even to a commercially good grade of springs. But the 
"know-how" which adds that extra something of efficiency 
and durability comes only from the hand of the expert. 


We like to do business with those whose spring needs are 
distinctly above average—because we know we can fill their 
specialized requirements better than the ordinary spring 
producer. Our work for scores of users in aircraft, elec- 
tronic, motor, electrical appliance, and instrument lines 
proves this. Let Reliable go to work NOW on your toughest 
spring problem. 


Catalog 44 sent on request 


Reliable Springs must check to close tolerances. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Road Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON WACIIITELI EN 


Keliable Springs 











JOHNNY 
IS PROUD... 


Every day Johnny Gear 
hears stories of great 
deeds of valor performed 
by American fliers—fight- 
ing in ships on which 
Johnny Gear did some 


work. 


He is proud because work 
well done in wartime sets 
the standard of excellence 
for tomorrow's work on 
the machinery of a nation 
at peace. 


Diefendorf Gears — de- 
signed and made by 
Johnny Gear—will be on 
the machine tools and 
functional units that the 
future will take from the 
dreams of today. 


DIEFENDORF GEAR CORP, 
SYRACUSE, NEW YORK 


SEALS 


ANY 
ROTATING 
SHAFT 


4 e” | 
BD y 
/ THIS NEW SEAL 


..- INTO YOUR POSTWAR PRODUCT 


Designers find this compact seal easy to engineer into new equipment 
“Sealol” is available with or without retainer cup and seals fluids 
(including gases) in either direction of shaft rotation, whether or not 
the fluid is under pressure. Operating on a balanced pressure principle 
‘Sealol’’ minimizes frictional heat and power loss at high or low speed 


For recommendations send complete information. Bulletin on request 


SEALOL CORPORATION 


45 WILLARD AVENUE, PROVIDENCE 5, R. | 
Baltimore, Chicago, Cleveland, Detroit, Los Angeles, New York, Rochester 
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he Modern, Economical 
Production Drive 


PRODUCTION 
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Investigate | 


LALLETGRIV 
Modern 4 ait Mahle af Pam it):): FITTINGS 


oe ‘in ee ... provide SAFER, STRONGER 
Aluminum Silico Manganese \ CONNECTIONS... EASIER TO 
Hard Drawn Copper Z Nickel as INSTALL...MORE ECONOMICAL 
Thermostat Metal Beryllium Copper E For all types of industrial and hydraulic 
Molybdenum Fvecdia , installations where permanent, leak- 


proof connections are required. “Collet Grip’”’ connections are 
Nitralloy Nichrome or Chromel stronger than the tubing itself. Easily installed in close quarters. 


the Possibilities of 


[2 gt oR 


bsg 


Long bearing surface; no cut- Compensates for variations 
| ting or digging into tube. 4 in tube O.D. 


Leak-proof connection can- No threading, welding or sol- 
not loosen under vibration. 5 dering required. 


Tungsten Inconel 


“Collet Grip” design places Easy to assemble; can be re- 
load on tube, not on flare. 6 used repeatedly. 

Standard Logan “Collet Grip” fittings are available for 

tube sizes from 4" to 1”. Fit any tube wall thickness— 

eliminate need to stock various weight fittings. Special 

shapes and sizes furnished to specifications. 

FREE BOOKLET... This new booklet contains complete 

details, specifications and diagrams for each type of 

fitting; also valuable engineering information. Write for 

your free copy ... ask for Catalog 44. 


a 

LAUT GRIP = LOGANSPORT MACHINE CO., INC. 
~~ I] 
$12 PAYSON RD. e* LOGANSPORT, INDIANA S 








(Sig ther R Wh 
THrouGH experience and ex- ee y 


periment, Raymond engineers Vi Ki N G 


have proved the value of many 
is The 


spring materials for special pur- LARGEST SELLING ROTARY \ ul 
poses. This knowledge, applied to PUMP IN THE WORLD “SE a1 
BY OPERATING THE VIKING PUMP ( 


IN THE OPPOSITE DIRECTION THE BO 


result in better performance, in- ee oe eee - 











your individual requirement, may 





creased range of service, greater 
resistance to atmospheric changes 


° ° BI 

and corrosion—all of which means V. | r 
: : IKING Rotary Pumps are designed and built Bl 

that it pays to design around | 


h 
to deliver liquids with a smooth, even flow... . \ 
without pulsation or pounding. , 

1 





“Smooth as silk'’ performance is assured be- 
cause Vikings work with no reverse motion, to 


im M7 Bat ah MT th create turbulence. With a Viking, the liquid 2 
ARIA A In wy im wy enters vue pump through an oversize orifice, r 


travels in a curve three-quarters of the way around CIN 


™ im your pump, and is then discharged. Vikings will a: 

ay lal mr a ay operate equally well in either direction. A 
& a aia a ix wi RD For complete information about Viking 

WIRE FORMS — SMALL STAMPINGS = Rotary Pumps widely used in the product 


engineering field, write today for Bulletin 


RAYMOND MANUFACTURING <). com 300. It will be sent free by return mail. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PENN. 
COMPANY 


CEOAR FAL(S (OWA 








Propuct ENGINEERING — Marcu. 194 Pr 





>ER 


TO 
CAL 
aulic 
leak- 
Ss are 
ters. 


ns 


ol- 


WORMS & WORM GEARS 


4 


et 


IN STOCK READY FOR YOUR IMMEDIATE USE, that’s the situation with many sizes of Boston Gear 
Standard worms and worm gears. Boston Gear Standard sizes include steel worms, either soft or hardened 
with threads ground, and cast iron or bronze worm gears. Further, they include single, double, triple, 
quadruple and eight thread types in sizes ranging from 3 to 48 diametrical pitch, and in most sizes and 
types teeth and threads are cut either right-hand or left-hand. Any of the following authorized distributors 
and direct company branches will be pleased to give you complete specifications and prices of these 
Boston Gear Standard worms and worm gears. 


AKRON, OHLO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Ine. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J.M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Boston Gear Works, Inc. (Branch) 
Chandler & Farquhar Co., Inc. 
— >EPORT, CONNECTICUT 
lawiey Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHAKLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Con pany 
CINCINNATI, OHIO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, LOWA 
Stundard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 


Western lron Stores Co. 


BOSTO 
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MINNEAPOLIS, MINNESOTA 
R. C. Dunean Co. 

NASHVILLE, TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
C. S. Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Ine. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. a) 
Boston Gear Works. Inc. \ Office 

OAKLAND, CALIFORNIA 
C. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


ST. PAUL, MINNESOTA 
RK. C. Duncan Co. 
SAN FRANCISCO, CALIFORNIA 
«c. W. Marwedel 
SEATTLE, WASHINGTON 
Cragin & Co. 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Inc. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sls Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Si« Ofe) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


x kk 
CANADA, MONTREAL 


Renold Coventry. Ltd. 
CANADA, TORONTO 

Renold Coventry, Lid. 
CANADA, VANCOUVER 

Renoid Coventry, Ltd. 


GEAR 





KINNEY Dry Plate Disc Clutches swing the boom 

“on the rugged Fleet Foot Crane Loader. Selected for sturdy, compact 

design and high torque carrying capacity, the KINNEY Clutch gives 

easy pickup of heavy loads, without vibration or strain. Friction sur- 

faces of sintered bronze running against steel discs operate for long 

periods without adjustment. Furnished in single or duplex construc- 
tion; capacities from | to 30 H.P. per 100 R.P.M. 


Other KINNEY Clutches, both dry plate and oil types, are made in 


a wide range of capacities. Write for further information. Ask for 
Catalog K-8. 


KINNEY MANUFACTURING CO. 


KINNEY Dry Plate Disc Clutches 3557 Washington St., Boston 30, Mass. 


as installed on Jaeger Fleet New York Chicago Philadelphia Los Angeles San Francisco 
Foot Crane Loader to swing 


boom. 











cAnnouncing a _ 
NEW L-R BLOWER 














Make Stationary Eun uipment 


Portable 


ae No. 2 4, illustrated here, is the latest addition to | sd 


the L-R Blower line. The housing is in one piece with 
aluminum motor plate. The shaft bore is .1895 inch or % inch. 
Ic will deliver 50 C.F.M.at 8000 R.P. M., weights 3/2 oz. and 
the overall size is 4”. 


the overall size is 4347. hii Almost any good piece of equipment 
Wi e addition of this 21 No. 242 to line, the L-R Com- 
pony is sew ina position so deliver blowers ranging ia size from can be made better by — it mobility. 


3” high to 644” and with weights from 2 oz. to 12 oz. and with 


capacities from 15 C.F.M. to 270 C.F.M. at 8000 R.P.M. Let our engineers eers work with ou to de- 
They have been used extensively inthe electronic, aircraft, marine velop plans for the use of E = Wheels, 


and many other fields where heat dissipation under all conditions 


of temperature and climate is needed. They were designed to Axles, Springs, and Tongues in your 


outperform many larger and heavier types formerly in use. 


Housings are light weight, high impact phenolic plastic. The production. Write today for details. 
wheels are turbo-type cadmium plated steel. Clockwise or 
counter clockwise rotation. 


L-R MANUFACTURING COMPANY e¢ DIVISION OF 


— ) 
The Company ag 
iy — 


TORRINGTON, CONNECTICUT 

















Electric Wheel Co., Dept.PE Quincy, Ill. 
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printed fom “DURE MOLDER IF YOU MUST TAP 


Fapping 
Phenolics : ‘ 

As phenolic plastic molding materials YT AA | 
are of an abrasive nature, It 1S good § 


practice to use high speed rong q 
chrome plated taps having three at F R 0 M D | R F 7 
rather than the four commonly used. : 

negative rate of about 5 degrees on the 
front face of land will in some casés 


prevent binding of taps in the hole 
when it is backed out. 














BUT FIRST TRY THE 


Show lad Failening Médhod 


Savings of 30% to 50% in time and labor costs are com- 
mon when P-K Self-tapping Screws are adopted, be- 
cause they eliminate tapping and tap expense. 


It is also recommended to use ma- 
chine taps .002” to 005” oversize as 
these taps will produce more parts _ 
tap. For example, a 6/32” screw “ 
ameter is 138”. The standard tap di- th 
ameters are minimum 1395” to maxi- vis 
mum .1415”. So if a tap should be 4 


ension, it will wear 



























































to the minimum dim 
down to .138” in approximately 4 
holes, making the hole too ~ I 
ieee as i it is 
an oversized .005” tap 1s used, 
possible to produce at least 1200 holes 


per tap. From 65 to 75% of thread 
should be used. 

Peripheral speeds for tapping pheno- 
lic molding materials are from 50 to p 


80 feet per minute. 














One operation makes the fastening with a P-K Self- 
tapping Screw. Driven into a plain, untapped hole, it 
forms or cuts its own strong threads in plastics or 
metals — prevents stripped threads. 


Eliminates Inserts, Too! Molding is faster, costs less 
— and there’s no sacrifice of strength and security with 
the “short cut” method. 

















Is your assembly one of the 7 out of 10 jobs in which 
P-K Self-tapping Screws can be used to advantage? 
Check up now, before you set up metal or plastic 
assembly practice on new models. And “question every 
fastening” on your present production line. 


It is important to countersink the 
holes larger than the diameter of _ 
tap to prevent chipping around the 
threaded hole. 


Air blasts concentrated on the tap 
operated by the stroke of the tapping 
head will help to clear the chips - 

; eee sige 
act as a cooling agent, minimizing 
tion and overheating, which prolongs © 


the life of the tap and results in greater 
production per tap. 










A P-K Assembly Engineer will help you, and you can 
be sure he'll recommend only the best type of Self- 
tapping Screw for the job, because Parker-Kalon 
makes all types. He'll call at your request... or, mail 
details for recommendations. Parker-Kalon Corp., 
208 Varick Street, New York 14, N. Y. 



















; TYPE “Z” THREAD-FORMING SCREWS 
For fastening to cellulose acetate and nitrate com- 


pounds, methyl methacrylate resins, polystyrenes, 
molded and laminated phenolics, and metal. Forms * 
a thread in the material. p 


TYPE “F’ THREAD CUTTING SCREWS 















Expressly developed for use in phenolic and urea 
de- base compounds, cold mold compositions, and hard ° 
eels rubber. Also for metals. Cuts a thread in material ul - ri LW 
! like a tap. 
our 
Y TYPE “U” FOR PERMANENT FASTENINGS 
Pe 


For use in all kinds of plastics and metals. Ham- 
mered or otherwise forced into the material, it 
forms its own thread. Cannot be removed. 







SELF-TAPPING SCREWS 


A TYPE FOR EVERY METAL AND. PLASTIC ASSEMBLY. 


Other types of P-K Screws are available. A handy 
new “USERS’ GUIDE” describes them all, tells how 
and when to use them. Write for a copy. It’s free. 
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MAYBE You Don’T \ 
NEED ONE THIS GOOD | 


“‘This particular PUSH-PULL CONTROL was 
made especially for an aircraft manufac- 
turer. It was made to the most exacting 
specifications—to do a job that couldn’t 
be done in any other way. Naturally 
it costs more. Maybe you don’t need 
one this good.” 











Standard TRU-LAY PUSH-PULL is today serving in 
thousands of applications—automotive, avia- 
tion and industrial. It is providing smooth, de- 
pendable, positive remote control. In its many 
variations of size, length and type of fitting, 
standard PUSH-PULL will find new ways to serve. 

The new, improved TRU-LAY CONTROL will 
broaden still further the possible uses of PUSH-PULL. 

Perhaps you have a problem that involves 
remote control. Possibly pusH-PULL would solve 
the problem. Let us discuss it with you. Write 
our Detroit office. 


TRU *LAY 


PUS/-RN\\. 


REMOTE CONTROL 


AUTOMOTIVE AND AIRCRAFT DIVISION 
6-235 GENERAL MOTORS BUILDING, DETROIT 2 
695 BRYANT STREET, SAN FRANCISCO 7 


TTY. 
Cf) AMERICAN CHAIN & CABLE + srincePoRt 








A “Tianerman 


HOSE CLAMP 


@ This new one piece hose clamp 
can be installed and removed easier 
and faster because of its simple 
but sturdy ratchet-type locking 
mechanism. It oh a less, has a 
lower profile, exerts uniform pres- 
sure and may be used over and 
over again. Approved by Army 
Air Forces and Navy Bureau of 
Aeronautics. Sizes from !/,"" O. D. 
up. Write for information. 


TINNERMAN PRODUCTS, INC. 





2041 Fulton Road «+ Cleveland 13, Ohio 








FOR POSITIVE AND PRECISE CONTROL 


MAXITORQ design has definitely solved the problem of 
positive and accurate control of precision machines. Discs 
ride free in neutral, spaced by Maxitorq Separator springs 

. . no drag, abrasion or heat. Smooth power pick up; 


quick, positive dis- 
engagement. As- A TORO | 
dry, % to 5 HP. DISC CLUTCH aa 

at 100 rpm. : 


sembled, adjusted 
or taken apart 

THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER . . . CONNECTICUT 


without the use of 
SEND FOR CATALOG NO. PE3 





tools. Single, dou- 
ble types, wet or 
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|" the design and testing stage, on drawing boards 
and in laboratories, new hydraulically actuated 
mechanisms are being readied for addition to the 
wide range of applications to be found in various 


fields today. 


Busy war plants step up production by means of 
hydraulic cylinder controls for work feeding on 
lathes, screw machines, planers and surface grind- 
ers, for control functions of centerless grinders and 


for extruding, forging and pressing equipment. 


On shipboard, hydraulic cylinders operate steering, 
clutch and throttle controls smoothly and effort- 
lessly. Slow, clumsy manual controls on farm ma- 
chinery, for scraper, dragline and plow operation 
on earth-moving equipment and road machines, 
have been replaced by the efficient, dependable 


actuation of hydraulic cylinders. 


Top performance of hydraulically operated cylin- 


ders is impossible without a fluid-tight seal from 





The consultation of Linear engineers is available . . . ask Linear 
to cooperate with your designers in stepping up the efficiency 


of your hydraulic products. Sample rings upon request. 





TYPICAL HYDRAULIC 
ACTUATING CYLINDER 


.-- Showing applications of 
LINEAR Packings and Seals 


peak te z@ro pressure. Linear packings effectively 
seal in the hydraulic fluid from source to point of 


application because... 


They are designed correctly for maximum effi- 
ciency. 

Their composition renders maximum resistance 
to fluids and pressures encountered. 


They are precision formed for trouble-free op- 


eration and ease of installation. 


Linear designs and moulds all types of synthetic 
hydraulic seals and packings . . . for the smallest 
applications . . . and for the terrific pressures of 
giant hydraulic presses. Qualified and equipped to 
test the physical properties and performance of 
the finished product, completely and accurately, 
Linear's facilities for the design of the hydraulic 


unit itself are at your disposal. 











LIM EAE 


PACKING & RUBBER CO. 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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This Seal of Merit 


Symbolizes the Solution 


to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non - abrasive and long - lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in: or near your city. He’ll gladly 
co - operate with you in working out the 
answer to your sealing needs. 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS 





— 
t a 
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we would be most happy. Mak- 
ing every effort to increase vital 
production will bring an earlier 
peace. 


COOLANT PUMPS 


have proven a dependable aid in 
increasing the production of ma- 
chine tools. Install Gusher 
Coolant Pumps on your bottle- 
neck machines NOW. 


MODEL : 
HL-15025-B Shown here is our 


new model HL-15025-B. 


. 


Send for new catalogue showing 
complete line of models. 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD CINCINNATI 2, OHIO 
The ''GUSHER’’—A Modern Pump for Modern Machine 


ools 


Ley & 45 tna 3-3: 


Keeps Diesel Engines 
Running Efficiently 


TESTS FUEL INJECTORS 


AND HYDRAULIC DEVICES 


$i. 
At Pressures Up To 10,000 p 


To keep diesel engines operating at peak efficiency, this 
portable, precision-built Adeco Nozzle Tester is indis- 
pensable. 

Light in weight yet built for heavy-duty service, it enables 
any mechanic to make quick, accurate tests on injector 
opening pressure, spray pattern, etc., and detect stuck 
needle valves and leakage around valve seats. Tests both 
large and small injectors, on bench or engine, at pressures 
up to 10,000 p.s.i. Prevents costly delays and possible 

damage to engine 


eligi Ideal for testing hy- 
AIRCRAFT & DIESEL draulic devices. 
EQUIPMENT CORP. Write for bulletin 
AVE. on this practica!, 
©. RAVENSWOOD 
pags Pa ee 40, WLINOIS low-cost unit. 


Tt 
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réve earings the LIMITING FACTOR 
In YOUR Postwar Deecgu & Productiou 


ROLLWAY 
Right- Angle 
LOADING 

for 


1 = Longer machine life 
2. Greater machine efficiency 


3. Less maintenance care 


Whether your job is to re-design old pro- load on a radial bearing, the thrust component 
ducts or to develop new ones, it breaks down on a thrust bearing... both at right angles 
into two phases: to the roller axis. Oblique loads and their 


F ot ‘ resultants are never introduced. 
1. To design competitive sales appeal into 


the product; i.e., longer life, higher That means greater carrying capacity in 
efficiency, and lower maintenance costs. given dimensional limits . . . or higher speed 
And to design or change-over production ... or longer life . . . or proportional combina- 
machinery for heavier loads, or higher tions of all three. It means lighter, more 
speeds with less time out for service. compact design . . . with firmer control over 


. the distribution of stresses. 
cy, this In both of these, bearings are often the 


5 inde limiting factor. That’s why Rollway’s right- : bd 

angle loading is so important. Right-angle 
enables loading insures that only simple loads are 
a ever brought to bear on a single bearing. It 
sts both automatically splits compound loads into pure 


ae radial and pure thrust . . . carries the radial 
possible 


ne. 


Proper Bearing Selection is a Specialist’s 
Job; Let Rollway Engineers Help You 


Just send a drawing or detailed statement of your problem 
and let our free Advisory Engineering Service help you in 
selecting the most efficient Rollway Bearings for your new and 


replacement designs. No obligation. 


ing hy- 
BEARING COMPANY, INC., SYRACUSE, NEW YORK 


BUILDING HEAVY-DUTY BEARINGS SINCE 1908 B24 : A | 24 E a. GZ sy 


SALES OFFICES: Philadelphia * Boston + Pittsburgh » Youngstown « Cleveland « Detroit * Chicago « St. Paul « Houston « Tulsa « Los Angeles 
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Nico wRroT Fittings are the 
answer to the design engi 
er. Formed in one step f¢ 
copper, aluminum or st 
tubing ... they are strong@ 
in weight, more accuratel 
and easierg@.use in product 
i 3m to gases. Ct 


y using eid o and 
oof copper tubing with 
OTPEppper Fittings and 

mw complete catalog 

td with the infinite 
variety of NIBCO products that will 
simplify your work. 


NORTHERN INDIANA BRASS CO. & 


ELKHART, INDIANA 
VALVES AND FITTINGS SIN€E 1904 








We Build 
CLUTCHES 








You put all the know-how you can commend into your product 
designs, to make them meet functional requirements. Let us assist— 
with precision-built clutches that will fit your designs. Because our 
engineers have been developing clutches of many types for over 
a quarter century, they can help you transmissioneer your product 
most efficiently. By getting our recommendations TODAY, you 
can give your product a quicker get-away TOMORROW. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 

It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 

Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find 

\ help in this handy bulletin, when planning postwar products. I - 


ROCKFORD CLUTCH [ort eoen.ct] DIVISION coscoxanss 
209 Catherine Street, Rockford, Illinois, U.S.A. 


The name for 
engineered metal component 
production C 


Diversity in ta 

cilities are aptly | 

lustrated by these 

metal parts 
Modern engineering, production 
facilities and equipment offer 
straight-forward solutions to all 
problems pertaining to production 
tooling, stamping, forming, draw 
ing, grinding, welding, brazing 
soldering and finishing. 
With the conclusion of vital mili- 
tary contracts, OLYMPIC will be 
available for peacetime work, 
including complete design collabo- 
ration from blueprint to production 


CRAFTSMANSHIP IN METAL PARTS 


OLYMPIC 
TOOL & MFG. COMPANY, INC. 


39 CHAMBERS ST... NEW YORK 7, N. Y. 
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LR AN ATHLETE, it is called “STAMINA.” In a ball bearing, it is 
DURABILITY—and it is determined by the inbuilt features that 
safeguard against wear and break-down. 

The NORMA-HOFFMANN "CARTRIDGE* BALL BEARING has all these 
vital features, developed to the last degree:—wear-less, friction- 
free, all-metal seals (removable and replaceable) sealing lubri- 
cant in and dirt out, regardless of shaft angle; at least double 
the grease capacity of any other single-row bearing. A design 
that holds the grease ON THE ROLLING SURFACES, where it is most 
effective. 

Read about these, and other, valuable features of the NORMA 
HOFFMANN "CARTRIDGE" BALL BEARING in the Catalog, sent on 
request. Or, ask our nearest office to have one of our Field 
Engineers call and explain. 


PATENTED 


NORMA-HOFFMANN BEARING CORPORATION 


7 STAMFORD, CONNECTICUT « Founded 1911 
Field Offices: NEW YORK + CHICAGO + CLEVELAND + CINCINNATI « PITTSBURGH + DETROIT + LOS ANGELES « SAN FRANCISCO « SEATTLE, WASH. 
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Spindles used for Precsion Grinding are subject to two 
kinds of working loads: Radial, as from the wheel pressure 
on the work and from the belt pull, and axial.in shoulder 
grinding or cup wheel grinding. 


In POPE Spindles, up to 4000 R.P.M., the radial loads are 
carried on SKF double row roller bearings having enormous 
excess capacity. Each bearing is independently adjusted to 
provide the exact amount of purely radial preload required 
for best grinding finishes and longest life. Thrust loads are 
taken on a separate pair of precision thrust bearings. 





Among the values built into POPE Precision Spindles are 
engineering by spindle specialists, workmanship by master 


craftsmen, plenty of the right kind of steel, plenty of selected 
precision bearings and POPE Sealed Lubrication requiring no 
attention for the life of the bearings. 
POPE builds a wide variety of spindles for precision work. 
Ask for a quotation on the spindle you need. 


The “life expectancy” built into a mechanical product 21 
largely determines its designation as “low” or “high” POPE MACHINERY CORPORATION 
La ser asitenen. 1 


quality. Pr HAVERHILL, MASSACHUSETTS 
Frequently the FASTENING POINT in the assembled | | eter, OF PRECISION SPIROLSE 
piece is the spot where vibration, torsion, flexion, 
corrosion, electrolysis, fatigue, etc., first reveals weak- 
ness. Here, then, particular care is 

demanded. 





To meet every combination of 
stress at the point of juncture there 
is one type of fastener which de- 
livers maximum performance. It is 
MILFORD’s job to determine this 
“one best way’. Let us supple- 
ment your skill with our fastener 
experience. We will welcome the 
opportunity of working with your 
production men. 


The MILFORD plant nearest you 
will promptly and courteously in- 


terest itself in your needs. § - THE PU nasal 0) J 
“teins Soukean” 7 1000 SPEEDS 

@ This exclusive Speed 
Control used on the DoAll 


] Contour Sawing Machine is 
@ now available to other machine 


manufacturers who are looking for the finest Vari- 


able Speed Control. .. Changes speeds instantly—no 
adjustments or work stoppages. Free floating pulley 
provides automatic alignment of belts insuring long 
belt life. Three sizes, 61/2’, 41" and 314"... Our 


RIVET é MACH INE CO Engineering Department is available forconsultation. 
(J } 


Write for the new interesting Speedmaster Circular 


TLE Lem =6©§)|6hC6mTHE|6UDOoALL COMPANY 
MILFORD,CON N. * ELY aye) te) | 227 N. Laural Ave. Des Plaines, Ill. 


— 
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Philadelphia Poa ToRQuUE ~MotoRepuctR 


- + @ compact; self-contained unif that is particularly suited for driving stokers, con- 
veyors, mixers and other equipment that may be subject to jamming or overloading. 
-The MotoReduceR is efficient and dependable in service, truly economical in every 
way and in addition the PlaneTorque feature is always ready to protect the unit 
against the sbove mentioned emergencies. Whenever a predetermined load limit is 


exceeded, power is instantly and automatically shut off, preventing damage to either 


Cut-away view showing internal con- the drive or the driven equipment. Removal of the excess load makes the unit ready 


struction. PlaneTorque switch responds for service once more. 


to overloads more quickly than elec- The PlaneTorque feature can be furnished on either vertical or horizontal types of 


trical thermal relays since the mechan- MotoReduceRs which are available in a wide range of horsepowers and ratios. 


ical action of the overload operates ’ : 
For full details write for Bulletin MR 40 on your business 


the cut-out switch directly. letterhead 
ernead. 
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FLEXIBLE METAL HOSE! 


@ There are reasons for leadership 
in every line. Better performance, finer qual- 
ity, greater versatility and dependability... 
these and many more have given REX- 
WELD Flexible Metal Hose the high repu- 
tation it has today. A reputation that has 
earned the confidence of industry 
everywhere. Industrial men 
know the advantages of REX- 
WELD. For this rugged, seep- 
proof, airtight product has been 
out-performing ordinary connec- 
tions on a wide variety of appli- 
cations throughout industry. 

Let ‘“‘Flexon,”’ the CMH trade- 
mark character, show you in the 
sketches below some of REX- 
WELD’S outstanding features. 
Then ask us to give you the full 
story about REX-WELD and the 
other flexible metal hose prod- 
ucts in our complete line. 
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WHY YOU SHOULD ORDER THE | 


STOP and 
LOCK NUT 


Because: 


It is of one-piece construction 

It can be made of any of the conventional nut materials 
Every thread —including locking threads— takes its 
share of the load 

Its construction is especially advantageous for low and 
thin nuts 

It accommodates itself to a very wide range of thread 
tolerances 

It can be used over and over again without losing its 
ability to lock 

It is not affected by temperatures likely to be met with 
in the field of Mechanical Engineering. 





Pat. Applied for 





e Being a “stop” nut, it stays locked in 
any position on a threaded member. 
Millions in use. 

Sizes from No. 6 to 1” diameter. 
Write for Bulletin 582. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA., BOX 545 


— BRANCHES — 
Boston - Detroit - Indianapolis - Chicago - St. Louis - San Francisco 





























REX-WELD . . . Handles steam with utmost 
safety. It is. seep-proof to gas, oil, water 
and searching fluids. It is highly rust-re- 
sistant and non-deteriorating. ; 


REX-WELD .. . operates efficiently under 

pressures up to 5,000 p.s.i., temperatures 

to 1,000 degrees. Greater strength and 

durability are the result of its 50-50 prin- 
\ ciple of corrugation .. . of an autogenous 
welding process thatmakes the weld stronger 
than the tube itself. 


REX-WELD . . . is available in bronze and 
steel in sizes from 3/16-in. to 4-in. 1D. 

{incl.), with annular or helical corrugations, the 
braided or unbraided depending on re- b 


A 
quirements. REX-TITE heatproof mechanical m\\) \ 
couplings are easy to install and are re- —— 
usable. 














= 
- Flexible Metal Hose for Every Industrial Use rao 
| Se 





fF Fa ii fr 
CHICAGO METAL HOSE Corporation 


w EEE MAYWOOD, ILLINOIS 





Plants: Maywood ond Elen, Il. 





A Fussy 
JOB?. 


— Need 
Them Quick? 


TRY 
TUTTLE 
FIRST 


— Skilled workers — Modern 
equipment — Trained super- 
vision — and the close per- 
sonal touch of the boss that 
keeps the job moving. 


Strip Resistors — Porcelain 
Heating Elements — Standard 
and Special Heating Elements 


| H.W. TUTTLE & CO. 


| ADRIAN, MICHIGAN 
Let Us Help You 
Build a/7,//e*Product 


Write for 
Bulletin S101-B 


— 
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Modern materials give designers great freedom of choice. 
Stainless Steels by Rustless closely approach the designing 
engineer's ideal. They offer combinations of properties, 
high strength-weight ratio, a wide variety of physical charac- 


teristics, ease of fabrication and great permanence in service. 


A few of the advantages of using Stainless Steels are... 


DURABILITY 


Stainless Steels have remarkable 
resistance to a wide variety of cor- 
rosion conditions and to the effects 
of high temperature exposure; no 
plating to peel or wear off; no 
paint to chip; possess great dimen- 
sional stability and resistance to 
abrasion and erosion. 






TOUGHNESS 


Stainless Steels will absorb great 
shock loads even at extremely low 
temperatures and have exceptional 
endurance strength; yet they can 





RUSTLESS INFORMATION— PAGE 1 


STRENGTH 


Over a wide temperature range 
Stainless Steels, depending upon 
grade and size, offer: tensile 
strengths ranging from 70,000 to 
300,000 pounds per square inch; 
high yield strengths; high strength- 
weight ratios, thus permitting 
lighter, safer, and more depend- 
able structures. 


ECONOMY 


In spite of somewhat higher initial 
cost compared to ordinary steel, 
Stainless Steel products have long 
life at low maintenance which 




















STIFFNESS 





With high elastic moduli, Stain- 
less Steels have nearly twice the 
rigidity of copper base alloys— 
three times that of aluminum — 
five times that of magnesium—and 
many times that of plastics. This is 
important when designing for 
minimum space. 


SALES APPEAL 


The clean, bright surface of Stain- 
less Steels has captivated public 
acceptance for appearance, sanita- 
tion and utility. Consumer articles 

















be machined, formed and welded results in best overall economy. marked ‘‘Stainless’’ sell quickly. 
with ease. Fabrication costs which often con- 

stitute the bulk of total costs can 

be reduced by the application of 
proper techniques. 


HOW TO SELECT THE PROPER STAINLESS GRADE 


There are many grades of Stainless Steels. Each has its 
own composition, physical characteristics, mechanical 
properties and degree of corrosion resistance and 
workability. 

Because the characteristics of Stainless Steels differ 
from one another and from other materials, you will want 
to consult Rustless— America’s only exclusive producer 












of Stainless Steels — for data and experience necessary 
for proper design and selection. 

All Stainless Steels contain as a basic ingredient ten 
percent or more chromium. It is this element which 
produces the corrosion and scale resisting properties. 
Such elements as nickel, molybdenum, columbium, ti- 
tanium and several others contribute special attributes. 











THERE ARE THREE BASIC GROUPS OF STAINLESS STEELS 


Straight Chromium — Hardenable by Heat Treatment 



























Rustless 12 Type 410 
Rustless 12T Type 403 
Rustless 12FM Type 416 A wide range of physical properties may be 
Rustless 13-C-35_ Type 420 _ obtained by quenching from hardening heat. 
Rustless 13-C-35FM Type 420F The high carbon grades are generally used in 
Rustless 16-2 Type 431 the hardened and stress-relieved condition. 
Rustless 17-C-60 Type 440A 
Rustless 17-C-80 Type 440B 
Rustless 17-C-100 Type 400C 
Rustless 17-C-100FM Type 440FM 
Straight Chromium — Non-Hardenable 

Rustless 17 Type 430 
Rustless 17FM Type 430F Superior in corrosion resistance to above 
Rustless 21 Type 442 group. Generally used in annealed or soft 
Rustless 27 Type 446 condition, 

O Chromium — Nickel — Hardenable by Cold Work Only 
Rustless 18-8 Type 302 
Rustless 18-8 :. Type 304 
Rustless 18-8FM Type 303 Highest corrosion resistance of all. Non- 
Rustless 25-12 Type 309 magnetic when annealed, becoming mag- 
Rustless 18-12-3Mo Type 316 netic as cold worked. Exhibit extraordinary 
Rustless 18-10-Ti Type 321 resistance to stress concentration, 
Rustless 18-10-Cb Type 347 
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How Stainless ls Fabricated 


MACHINING AND CUTTING 


Machining Stainless Steel is different, 
not difficult. Successful practice 
depends upon the application of 
proper techniques. 

Machining operations require 
sharp tools rigidly mounted and 
operated at proper speeds using a 

= cutting fluid, generally sulphur base 
oil. Attention should be directed to 
the non-magnetic or 18-8 grades as 
their machining is rendered very dif- 
ficult if the tools are allowed to ride 
(glaze) and harden the surface to be 
cut. 


Maximum machining rates are 
obtained with the “free machining” 
grades: 


Rustless 12FM 
Rustless 13-C-35FM 
Rustless 17-C-100FM 
Rustless 17FM 
Rustless 18-8FM 


For further information on machin- 
ing write for Rustless comprehensive 
booklet, ““Machining of Stainless 
Steels’’. 


FORGING 


The forging characteristics of Stain- 
less Steels depend upon composition. 
Selection of suitable grades and 
proper control of forging tempera- 
tures insure successful forging of 
these alloys. With proper technique, 
Rustless Stainless Steels are readily 
forged in complicated shapes, such 
as dental and surgical instruments, 
valve bodies and table knives. 


COLD WORKING 


Rustless Stainless Steels are more 
resistant to cold deformation than 
ordinary steels, and more energy is 
required to shape them. However, 
they are readily cold-drawn, cold 
headed and swaged when proper 
techniques are used. The straight 
chromium grades do not harden 
wappreciably when cold-worked, but 
the chromium-nickel grades harden 


rapidly 


WELDING 


Rustless Stainless Steels, except 
the high-carbon and free-machining 
grades, can be welded by the electric 
arc, oxy-acetylene, atomic hydrogen 
and resistance methods. The chro- 
mium-nickel grades are frequently 
chosen because of their particular 
ease in welding and unusual ductility 
inthewelded condition. Weldments 
of heavy sections, or those subject 
to severe corrosion which cannot be 
annealed after welding are generally 
made from Rustless 18-10Cb — Type 
347 or Rustless18-10 Ti—Type 321. 


SOLDERING 


Rustless Stainless Steels are readily 
soldered by ordinary methods and 
the only requirement is a soldering 
flux which will dissolve the passive 
film present. 


RIVETING 


When using rivets of Rustless Stain- 
less Steels, certain properties, such 
as work hardening, air hardening and 
grain growth at given temperatures, 
must be given consideration. 


HEAT TREATMENT 


Rustless Stainless Steels of the 
““Martensitic’’ or hardenable types 
respond to heat treatment in a manner 
similar to low alloy steels. Large 
sections are hardened uniformly to 
the center when air cooled from 
above the critical temperatures. 

To attain full advantage ot the 
excellent corrosion resisting and 
mechanical properties of Stainless 
Steels, proper attention should be 
paid to certain heat treating variables 
These variables are easily understood 
and are simply controlled. Complete 
information can be obtained by 
writing for Rustless’ booklet, ‘Heat 
Treatment of Stainless Steels’. 

Rustless Stainless Steels can be 
surface hardened by special nitriding 
methods now commercially avail- 
able. These methods can be used 
where the service demands a hard 
and wear resistant surface and where 
loss in corrosion resistance can be 
tolerated 
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O ~ €omparison of Sta 





Selection of the proper Stainless Steel involves 
the evaluation and comparison of the character- _ metallurgists. 

istics of each grade with respect to specific func- Below are four charts out of a number shown in 
tional and fabrication requirements. There is no _ the Rustless folder, ‘Condensed Data on Stainless 
easy rule to follow. Experience is an important Steels” (sent free on request). These are for 
factor, and that is why we urge designers to place _ preliminary study only, and illustrate a few of the 
the details of their problems in the hands of wide variety of availabl 


inless Properties 










Rustless specialized stainless steel engineers and 


€ eat 


















“a Cc foal 400 | bea fate fa 





200 060 


































TENSILE STRENGTH (BS. PER SO. INCK 
2 
& 


= 





 MACHINABILTY oF RAIES 


8 / K/ 7x WE r* 

YS, Sf ANY 

PTA AYsy ao Y gy A fs COIS 
.) 





mf, ot ry 
oer ued we | 3] WS | 3b} 12t | 


1 


4 


TPE (ow 6 ‘ar [enfe “a | ac ic 











¢s 


> 





APPROX. CUTTING RATES 





= 
— 





New uses for Stainless Steels are appearing 
as a result of the anodic electropolishing 
process developed by the Rustless labora- 
tories. Commercial experience over the past 
four years has shown that many products 
which heretofore were too costly or impossible 
to polish by buffing or tumbling can he« 
economically and efficiently cleaned 

brought to an unusually lustrous and brilliar:: 


finish by this process. 





For example, Rustless Electropolishing 









permits polishing of intricately-formed wire 
products, resistance-welded wire products 
(removes spot weld discoloration), parts too 
O small to hold against wheels, deeply-recessed 
and complex parts, and rough forgings. 


Write for further details about this Rustless 
development. 
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Electropolished wire tray 





SALES OFFICES: 

BALTIMORE e BUFFALO + CHICAGO 

CINCINNATI » CLEVELAND «+ DETROIT 

LOS ANGELES « MILWAUKEE » NEW YORK 

PHILADELPHIA © PITTSBURGH « ST. LOUIS 
DISTRIBUTORS IN PRINCIPAL CITIES 





Producing STAINLESS STEELS Exclusively 
RUSTLESS IRON AND STEEL CORPORATION 


BALTIMORE 13, MARYLAND 
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Dietzgen Ageproof Vellum 
is pure white, made only 
from 100% pure white rag stock 
and transparentized with a syt- 
thetic plastic resin to stay white, soy 
strong, and stay transparent. Its fine tooth 
surface takes pencil of any standard 
hardness without excessive pressure of 
wear. Plasticized fibres throughout entire 
thickness of the sheet provide a perfec 
drawing surface despite repeated eft 
sures. No ghosts. Prints from Ag 
originals are cleaner, sharper, clearet 
anytime ... now or many years hence. 


NO OIL e NO ODOR e NO DISCOLORATIC 









Vellum 
le only 
1g stock 
a syn- 
ite, stay 
ne tooth 
tandard 
ssure OF 
ut entire 
1 perfect 
led efd- 
Ageproo! 
clearet 
s hence. 


.ORATIC 


TRADE MARK 


/ CANNOT TURN YELLOW 
(OME BRITTLE OR LOSE TRANSPARENCY 
ROUGH YEARS OF STORAGE OR HANDLING 


‘he world has long sought a completely satisfactory 
lum... an economical tracing medium that would not only com- 
ne the strength and drafting qualities of a fine drawing paper with 
transparency of thinnest tissue, but a sheet that would stay 
lite, stay strong, stay transparent through years of storage and 
nding. And now, through the advent of the science of plastics, 
sperfect vellum ... Dietzgen Ageproof Vellum . . . is here today! 
Dietzgen Ageproof Vellum uses no oil or wax or grease in its 
pufacture. It cannot turn yellow with age, cannot become brittle, 
inot lose its transparency, cannot bleed oil to other drawings, can- 
t pick up dust or develop an offensive rancid odor. Further, it is not 
toated sheet but a fully plasticized product in which the synthetic 
sn transparentizing and homogenizing agent permeates every 
me. . . SO erasures and repeated erasures simply cannot destroy 

drawing surface or cause ghosts in prints. Even ink lines drawn 

erasures on Dietzgen Ageproof Vellum do not feather or blot. 
Draftsmen say there is nothing that compares with Dietzgen 
proof Vellum. Make your own tests and decide. Try it today. 
ittzgen Ageproof Vellum is available in rolls and in sheets of all 
ted sizes. Ask your regular Dietzgen dealer or the nearest 
ittzgen office listed below. 


EUGENE DIETZGEN CO. 


Chicago « New York 
NFrancisco « New Orleans « Pittsburgh « Los Angeles 
Philadelphia *« Washington + Milwaukee 


Dealers in All Principal Cities 


DIETZGEN 
VELLUM 
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MODERN SCIENCE PRODUCES THE 
PERFECT VELLUM... Dietzgen Ageproof Vellum 
is a product of the progress in plastics. W is not 
merely coated but completely plasticized through and 
through with a special synthetic resin te stay perfect. 





an 


WITH THE THROUGH-AND-THROUGH 

DRAWING SURFACE... the fine teoth surface 

ef Dietzgen Ageproof Vellum takes ink easily or 

pencil ef any stendard hardness witheut excessive 

pressure or wear. Even repeated erasures de mot dis- 

turb the completely plasticized fibres. Ne feathering 
er blotting or ghosts. 





SAFE FROM AGE OR EXPOSURE 

Free from oil, wax, or grease, Dietzgen Ageproof 

Vellum cannot discolor, bleed oil to other drawings, 

pick up dust, become opaque or brittle. Sunlight, 

humidity, or handling do not impair its outstanding 
advantages. 












FOR DEPENDABLE REPRODUCTIONS 
The permanent character of the exceptional trenspar- 
ency In Dietzgen Ageproof Vellum, its freedom from 
attracted dust, and its safety from discoloration insure 
clear and accurate prints whenever they are needed. 









Hundreds of Thousands. 


of Lubricant-Retaining Bearings 
Are Available from this Size List 





Save Time! \ eas’ | Save Money! 
AVOID MAKING WN 3 IN THE COST OF 
NEW TOOLS Y = NEW TOOLS 


Here S Why : The large number of sizes listed, multiplied by the variable lengths possible 
in each size, multiplied by the various formulas in both COMPO and POWDIRON materials, BOTH 
MADE FROM THE SAME DIES, and the diversity of lubricants available to meet the operating 
conditions of your product, make the number of parts possible from this Size List run into HUNDREDS 
OF THOUSANDS. This provides the widest engineering flexibility and economy. We invite 
consultation and offer you the benefit of 22 years experience in the application of metal powders 
to Bearings and Parts. EXPERIENCE COUNTS! Write for a copy of this combination Size List. 





For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 

POWDIRON Sintered Iron Bearings and Parts »* BOUND BROOK Graphited Bronze Bearings 

NIGRUM Impregnated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 








Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. © 1901! Santa Fe Ave., Los Angeles 21, Cal. 





266 Propuct ENncrIneeRING — Marcu. 1945 








}s 
3s 
}s 


al. 


- D ‘ 
1949 ‘kODU Tr ENGINEERING - - Maren. 





Phenolite Bobbins 
help speed the production of high Stren@m NYLON Yarn 


No, not fordag ght now, but for Uncle 
am.’ arachute fabrics and 
Bpes—Phenolite laminated Bakelite 
Blay an important role. Their exceptional 
resistance to deformation at high speeds and 
stresses—combined with their lightness in weight— 
sontributes to the uniformity of the nylon yarn in the 
Semigh speed “spinning” and “throwing” operations. 
wal his application of Phenolite is typical, illustrat- 
how the unusual combination of properties of 
laminated plastic may be utilized in practically 
industry to good advantage. 

ional Engineers are at your service to assist in 
ign of your improved products . . . in which 

e may have an advantageous 

app . Wire, phone or write today! 


NATIONAL@MMACANIZED FIBRE 


Wilmington, Delawa Offices in Principal Cities 


1945 








Longer Life for the “Vocal Cords’’ 
of a 25-Mile Voice 


HE ‘“‘VOCAL CORDS” of many whistles booming 

from war-burdened trains and ships are metal 
diaphragms— some of them as large as 30” in 
diameter. For the purpose, many materials have 
been tried but one metal— phosphor bronze—has 
unqualifiedly stood up under the stringent require- 
ments of this application. 


Phosphor bronze resists corrosion. This is a 
strong point since most whistles are exposed to 
weather and marine whistles, of course, to salt 
spray. Phosphor bronze also has good tonal quali- 
ties. But above all, phosphor bronze must have 
excellent fatigue resistance to withstand the terrific 


vibratory stresses set up by steam or air operation 
at frequencies up to 500 cycles per second. 


To insure maximum life and achieve uniformity, 
sheets for the diaphragms must be uniform in 
composition, and rolled to exceedingly close thick- 
ness tolerances. To prevent premature failure, sur- 
faces must be free from scratches and imperfections: 


This is the kind of job Riverside likes to sink its 
technical teeth into. If you have a similar problem 
or any problem indicating the use of phospor bronze, 
nickel silver or beryllium copper, \et’s work tt 
out together. 


INSIDE RIVERSIDE—We're not small: :: we can handle most any phosphor bronze, nickel 
silver or beryllium copper job you send our way. But we're not big either . ;. not so big 
that your inquiry, order, letter, wire or call won't get top-drawer attention. Next time you 
work with any of the three metals on which we focus all our research, engineering ex- 
perience, laboratory control, production, and need try Riverside for interested attention. 


<ais < Rees 


RIVERSIDE METAL COMPANY 


NEW YORK CHICAGO 


RIVERSIDE, NEW JERSEY 


HARTFORD CLEVELAND 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS —Copper-tin alloys 
to which phosphorus is added. Made in variety of wrought 
and malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 


PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there’s a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 





























Typical uses for Riverside Phosphor Bronze 





oan 


RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 


PROPERTIES—Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- . 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 


















Typical uses for Riverside Nickel Silver 












RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 
cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 





































































Also special alloys of copper, zinc and tin for specific purposes 


- 
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HE use of Tygon “T”, the rubber- 

like plastic, for gasketing is indicated 
where pressure-tight seals are required 
in connection with the handling of 
acids, alkalies, fresh or salt water, alco- 
hols, oils, greases, or gasolines. 


In such service,.the inherent chemical 


inertness of Tygon “T”, its non-aging 
and non-oxidizing properties, and the 
ease with which pressure-tight seals are 
formed, represent advantages not fully 
possessed by any other natural or syn- 
thetic material. 


Tygon “T” may be readily formulated 
to meet a wide range of specific 
requirements. It may be made in formu- 
lations which will not support combus- 
tion; in non-toxic formulations for food 
and beverage handling; in formulations 
of varying flexibilities, some of which 
retain their flexibility at temperatures 








Chemically inert rubber-like material 
forms a pressure-tight seal unaffected 


by acids, alkalies, oil, or moisture. 











as low as 80 degrees below zero. Tygon 
[”’ gasketing is suitable for use at tém- 
peratures up to as high as 150° F. 
Tygon gasketing is available in these 
forms: 


® We can furnish sheets, tape, ribbons, 


strip or- extruded rings from which 
you can cut your own gaskets; 


We can furnish the complete gasket, 
died out from sheets, or cut from 
extruded tube or rod stock, to meet 
your specifications. 


Or we can furnish molded gaskets 
to solve highly complex sealing 
problems. 


Why not send detail and assembly 
prints to us tor analysis, suggestions, 
and samples of Tygon formulations 
best suited for your needs? Write today 


to: The U. S. Stoneware Company, 


Akron, O. In Canada, to: Chamberla 
Engineering (Canada), Ltd., Montreal 


The development of effective mean 
of corrosion control has been the wort 
of The U. S. Stoneware Company fo 
more than 78 vears. Today, some four 
teen production divisions in the Unite 
States and Canada, all operating una 
unified research and managemeni 
polictes. are manufacturing a wide 
range of specialized materials, each bat 
ing individualized ahilities for combat 
ing various corrosives. If you have 
corrosive problem, we offer our help. 


- 


Si <— 7 
U. S. STONEWARE 


Since 1865 


New York Akron, ( 


ELE ALLEN COLE NL ECOL DETER TATE ERE EEL EDEL ARREARS temaneie aettm ican 


YGON TANK LINING AN ( TING {ATERIALS Ss TYGON SHEETINGS FOR SURGICAL ANO HOSPTITY.1 USI 


IRMULATIONS e TYGON TAPE 


TYGON FLEXIBI 
«TYGON MOLDED ITEMS ' RMULATION . TYGOR DIPPING F 


TYGON MASKING M 
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Phot urle Lockheed Aircrati Corp. 


STROKE OF, ghltiing IN THE SKY 


Fro. the superior high-altitude per- 


formance of the Lightning and other 


. RIING 
on LUNGS 
oF SPECIAL 
ALLOY greet 


first-line American warplanes, give 
primary credit to their engine “lungs” 
—the GE Turbo-Supercharger—a mile- 
stone in research and design, and a 
triumph in metallurgy and production. 

Allegheny Ludlum collaborated on 
turbo-supercharger research for years 
before the war. Our chief contribution 
was the development of a commercial 
technique to centrifugally cast the super- 
charger diaphragm—an intricate shape 
which was formerly laboriously fabri- 
cated by welding. This casting, made of a 
highly complex alloy steel which main- 
tains its strength at red-hot temperatures, 


was much stronger, more durable and 
more efficient than the fabricated article. 
And, even more important, the way had 
been opened for quantity production. 
Already, in gas turbine work and other 
directions, these developments are bear- 
ing additional fruit. Just remember that 
the function of Allegheny Metal and our 
other special steels is either to do the 
thing that once seemed impossible, or to 
do better what is already being done. 
Let us help you apply these materials to 
your needs. @ Allegheny Ludlum Steel 
Corporation, Brackenridge, Pa. 


Allegheny Metal is also handled and stocked by all 


Joseph T. Ryerson & Son, Inc. warehouses 


ALLEGHENY METAL 


REMEMBER 


ENGINEERING 


The Time -Té 


THE NAME TODAY FOR THE 


OSs 


NEEDS OF 


Vested Stainlese- Stee 


TOMORROW 





.... but they all have these 


gmttA RITIES/ 


e@ No resemblance at all, if you consider only appearance—but they are 


similar in that they are saving users time, material and money. 


Products made by the Hackney Deep-Drawn Process gain not only in 
efficiency, but in salability as well. Many times Hackney Deep-Drawn Shells 
reduce over-all weight. . . at other times they add strength . . . while 

often both results are obtained. Virtually always, a Hackney part 

means a better looking unit. Durability, too, is an advantage. Through 
Pressed Steel Tank Company’s welding and deep drawing, 


Savings are often made in other manufacturing processes. 


By taking advantage of our design and production facilities, you may be 
able to increase the competitive advantages of your produ. 


Write us today for complete information. 


MILWAL 


Pressed Steel Tank Company 


Manufacturers of Hackney Products 


1312 Vanderbilt Concourse Building, New York 17 
208 South La Salle Street, Room 2082 , Chicago 4 565 Roosevelt Building, Los Angeles |4 
1434 South 66th Street, Milwaukee 14 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Inserts of WEAR-RESISTANT 


KENNAMETAL . . . 























they are ne ; “_ Table of abrasive cut-off saw 


recessed for Kennametal inserts 
1 money. 


t only in 


out CAN OFTEN SALVAGE EXPENSIVE PARTS 


. . while .. « AND PROVIDE A NEW SURFACE THAT OUTWEARS THE ORIGINAL UP TO 100 TIMES! 
cmey part 
Through @§ The effective life of many types of machines can applications comes from a combination of unique 
drawing, be lengthened, and costly shutdowns eliminated, properties—amazing hardness (78 Rockwell C), 
by using Kennametal at strategic points. The low coefficient of friction, high modulus of elas- 
illustrations of the abrasive cut-off saw clearly ticity (2 to 3 times that of steel), dimensional 
show how standard Kennametal blanks, made stability, and resistance to corrosion and erosion. 
primarily for cutting tools, can be used as wear- 
tesistance units. The original surfaces of the saw 
ormation MH rest wore quickly, allowing the steel to wobble, 
causing uneven cut-off. Kennametal inserts, 
tecessed into the table, make a smooth, hard 
surface of unsurpassed durability. 


yrOcesses. 


u may be 
Kennametal is available in standard shapes (flat 
blanks, discs, balls), or it can be accurately 
molded into special shapes, limited only by 
reasonable proportions. You can use it profita- 
bly in your products, and production machinery. 
Tell us your wear problem. We will suggest how 
® The superiority of Kennametal for “specialty” it may be solved with Kennametal. 


: product. 


LY 
4 KENNAMETAL 


A ngeles 14 


SUPERIOR CEMENTED CARBIDES 


TRACT MARK REG 
u. 5S. PAT. OFF 


L1D5 KENNAMETAL Duc., LaTrose, PA. 
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ONODERIZ(IN 


IS ESSENTIAL PROTECTION 
FOR A MULTITUDE OF PRODUCTS 


Because they started out with Bonderizing under the 
finish, millions of pre-war cars, 3 to 10 years old, 
have been demonstrating to car owners the extra 
finish value of Bonderizing. 


Bonderizing will be back on the new cars, providing 
bodies, hoods, fenders with a rust-inhibiting surface 
that bonds the final finish to the metal, prevents the 
spread of rust from serateh or mar. 


Bonderizing will be back, too, on a multitude of 
other sheet steel products, giving them the extra 
value of lasting fine appearance that means superior 
quality to the customer when the dealer says, “‘It 
is Bonderized.” 


PARKER RUST PROOF COMPANY 


2179 E. MILWAUKEE AVE. © DETROIT 11, MICHIGAN 


BONDERIZING PARKERIZING 


* HOLDS PAINT TO STEEL- INHIBITS RUST 


PARCO LUBRIZING 


RETARDS WEAR 


PARKER Propbucts Conquer Rust 





2 “ ) 
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TOCCO 


The 82” ring gear shown above is TOCCO- 
hardened, one tooth at a time. In just 4 sec- 
onds, high frequency induction brings the 3” 
wide wearing surface of the tooth to 1540° F. 
TOCCO’s integral water-quench then instantly 
cools and hardens it. Handling and tooth in- 
dexing are all automatic. The 103 teeth of the 
gear are TOCCO-hardened in less than 18 min- 
utes... 750% faster than the 214 hrs. required 
by the former method. 


LOCALIZED warveninc 


keeps an 82" diameter accurate within 1/1000” 


ERE is the report on Northern Pump 
Company’s development of the TOCCO- 
hardening of gun training gears: 


Heating and cooling in this rapid way... 
confined to a small section of the whole part 

. reduces distortion to a negligible amount. 
Variation in the total 82’’ diameter, due to 
hardening, is only + .001” or less. Rejects have 
been eliminated. The wearing surface of every 
tooth is hardened to 45-47 R.C., and the orig- 
inal ductility of the outer ring is retained. 


The uniformity and speed of TOCCO Induc- 
tion Hardening can be a powerful ally of yours 
in tomorrow’s struggle for more saleable prod- 
ucts and lower costs. Enlist a TOCCO Engi- 
neer in your heat-treating planning now. 


THE OHIO CRANKSHAFT COMPANY © Cleveland 1, Ohio 


INDUCTION 


HARDENING. . BRAZING 
ANNEALING. . HEATING 


> . 
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When visual inspection ts 


... THE TOUGH TRANSPARENT PLASTIC THAT 





This battery filler of PLeExicLas, used to conduct 50-60% sulfuric 


inspection at all times. After more than two years in service, it shows no 
acid at temperatures ranging from 90-100° F., permits easy visual 


signs of deterioration...and its crystal clarity is virtually unimpaired 





PLEXIGLAS is completely com- 
patible with human tissue, as 
. amply demonstrated in this 
Oil line sights utilize to good advantage the excel- contact lens, safely worn over Because of its crystal clarity and chemical resis- 
lent transparency of PLEXIGLAS, combined with a delicate eye tissue. PLEXIGLas tance, PLEXIGLAS is the logical choice for these 
high degree of resistance to the effects of lubri- is odorless and tasteless. 


valve parts, designed to supply accurately 
cating and fuel oils. 


measured quantities of water-treating chemicals. 











R.0O HM & HAAS « 


Manufacturers of Chemicals including Plastics .. . Synthetic Insecticides . . . Fungicides 
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vital-Plexiglas 


RESISTS OILS, GREASE AND MANY CHEMICALS 





ANY industrial operations involving the use of chemicals, oils or grease call for continual 
, checking, and are greatly facilitated if constant visual inspection can be maintained. 
PLEXIGLAS is particularly well adapted for applications of this type. A sturdy material of 
exceptionally high impact strength, it offers excellent resistance to oils, grease and many 
chemicals...and its inherent crystal clarity remains unimpaired by prolonged contact with them. 


Resistance to acids and alkalis is 3 Withstands certain organic 
. exceptionally high . chemicals 






















So great is the chemical stabil- Metin. Like most plastics, PLEXIGLAs is 
ity of PLexic.as that it will with- attacked by organic solvents, 
stand constant contact with Ses. 4 lacquer thinners, dry cleaning 
hydrofluoric acid up to 10%, and ~ \ vA fluids and other compounds 
intermittent contact up to 25%. tS i generally classified as lower 
Solutions of non-oxidizing acids \ —> esters, aromatic hydrocarbons, 
and all alkalis may be safely =— phenols, aryl halides, aliphatic 
used in any strength. PLexicLas \ \ acids and alkyl polyhalides. 
is completely unaffected by —= It is, however, not affected 
photographic solutions, soap = = by paraffinic and olefinic hydro- 
and food-stuffs, including milk | 2 7 carbons, amines, alkyl mono- 








and fruit juices. _— = , halides, higher esters and 


solutions of ethyl alcohol in 


concentrations under 20% 





a Not affected by lubricating and 


fuel oils 





LOOKING AHEAD 
THROUGH 


Plexiglas 


Rohm & Haas is the pioneer and principal producer 


sno 
ene To industrial designers, the un- 
usual combination of resistance ez 24 
to attack by grease and oils, J 
plus exceptional transparency 
offers many practical and inter- 
esting possibilities. For sight 





feeds, pump parts and many 
other applications where visual 
inspection is important, PLEXI- : . , : . 

prepreg inka? of acrylic plastics. Today Piexicias is found on 
GLAS is the ideal construction . / 


nial every type of Army and Navy plane— convincing 





proof of the qualities that have made it ‘‘aviation’s 
standard transparent plastic.” 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 


Why not investigate the ways in which it can 
give your product new sales advantages? Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 
Distributor, Hobbs Glass Ltd., Montreal. 














st AND MOLDING POWDERS 

these 

rately 

micals. Prexicias is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Iaas Company 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires: Argentina, and agents in principal South American cities, 


& (’ -) AY P \ . oe WASHINGTON SOUTARI 
S U b Y @ i PHILADELPHIA 5. P4. 
des Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 


H, 1945 
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SPRAYING COMPLETED 
PCU’s while suspended from 
monorail with Sherwin- 
Williams Olive Drab 
Lustreless Enamel. 














SPRAYING CRANK CASES 
of Power Contro! Units 
and Tournapulls with 
Sherwin-Williams Sealer 
to keep oil in, dust out. 





PARTS ARE neces 
ith Sherwin- Wil ia ue 
aaa Inhibitive ee 
and then hung oP a 
ing wheel rack to dry. 


COMBINED OPERATIONS. Spraymen at the 
LeTourneau Factory in Peoria, Illinois, 
apply protective Sherwin-Williams 
Finishes to a Tournapull before it goes 
into action. Rust Inhibitive Primer and 
Olive Drab Lustreless are used on all units. 


~SHERWIN-WILLIAMS 


. ( rnd 
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OUT IN FRONT. LeTourneau units like 
this keep pushing through mud and 
muck...clearing roads for the 
Army. Sherwin-Williams Finishes 
protect these machines from rust and 
help screen them from enemy eyes! 


Photographs Courtesy R. G. LeTourneau Inc., Peoria, Ul. and Stockton, Cal. 


LeTourneau uses SHERWIN-WILLIAMS Finishes 
for Protection in Action! 


Protecting Letourneau machines is an old story with 
Sherwin-Williams. In fact, ever since LeTourneau 
started to build these mighty construction-giants, 


they’ve been finished with Sherwin-Williams 
materials. 


Today LeTourneau dozers, cranes and scrapers are 
taking part in the big push. They’re doing the 
heavy work...loading, lifting, leveling....every- 
thing under the sun to get the job. done faster! 
Now, as before, all these LeTourneau machines are 
protected with Sherwin-Williams Industrial Fin- 
shes. Sherwin-Williams Rust Inhibitive Primer 
guards fhem against corrosion. Sherwin-Williams 
Olive Drab Lustreless helps conceal them from the 


enemy. Scraper and dozer blades are finished with 
Sherwin-Williams Lacquer... gear cases with a 
special finish that keeps 

out dirt, seals in oil. 


The Sherwin-Williams in- 
dustrial finishing ‘“‘know- 
how” that has served 
LeTourneau so well for 
sO many years is at your 
service also. Put it to work 
on your products! Just 
write for facts to The 
Sherwin-Williams Com- 
pany, Cleveland, 1, Ohio. 


INDUSTRIAL FINISHES 
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that the Masonite Corporation is the source of the product. 
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FOR LIFE 


While you are designing new products or redesigning old ones 
you have an opportunity to increase their salability and improve 
your company’s competitive position by specifying modern 
Porcelain Enamel for exposed surfaces. Instead of a finish that 
may become faded and shabby after a few years, you can insure 
customer satisfaction with Porcelain Enamel—a finish which 
justifies higher prices because customers realize its extra value. 

Little or no change will be necessary in your manufacturing 
practice before applying the finish, and to help you make best 
use of Porcelain Enamel, we will be glad to send you free of 
charge, an authoritative new 24-page handbook of design 
suggestions prepared especially for engineers and manufacturers. 

You may also have the benefit of individual consultation with 
our Technical Advisory Division without charge or obligation. 
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MO R.P.M. P © same low Price, 
$29.75 in the U.s. A. remains. 
Weight 12 Ounces: Length 637 inches; 
uck size \y inch, ee] 
removed for better illustration, 


WEIGHT 12 OuNcEs. LENGTH 63/4 INCHES. CHUCK size 1 
WHEEL GUARD p 


EMOVED FOR BETTER MLUSTRATION, 
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‘*MATERIAL MUST BE SMO© 


We bend ‘em—twist ’em—coil ‘'em—flare ‘em 


flange ‘em and swage ’em with “micrometer” accuracy 


Yes, we have been working wonders bending TUBES, since 
1910. Our smoothly working team of able engineers and 
highly skilled workmen make tubes squirm around in any 
direction like a pretzel to follow the most intricate designs, 
with accurate precision. Intake pipes, exhaust collectors and 
manifolds, oil lines, landing gear struts and forks, airplane 
seat frames, control sticks, oil slinger tubes for de-icing, 
ignition manifolds, ete. 


We're doing a war job—with the same reliability, precision 
and custom-built accuracy for which American Tube 


Bending Company, Inc. has been known for 35 years to the 
airplane and automotive industries. 


284. 


If you have problems in tube-bending put them up to us. 
Write for informative booklet about tube-bending at its best 
to American Tube Bending Co. Ine., 7 Lawrence St., New 
Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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1p to us. 
at its best 
St., New 


Allymer 170 possesses especially desirable qualities for 
impregnated and laminated products. For example, 

Rapid Curing—Allymer 170 has been developed expressly for 
reducing curing time and speeding up production. 

Simplified Tooling—Allymer 170 is used with contact or very 
low pressures. Equipment required is relatively simple and 
inexpensive—particularly important with short-run items. 

Larger Sections—A llymer 170 confers great strengths on lam- 
inates. Larger parts may be made—replacing two or more 
sections, thus reducing assembly costs. 

These are but a few of the features which combine to 
make Allymer 170 unique in the plastics field. Your investi- 
gation of its adaptability to your products may bring 


important improvements to your operations. 


COLUMBI 





Ns ee 


“1/0 


e 
SEND FOR DATA ON THIS NEW MONOMER 
Allymer 170 is a viscous liquid of low volatility which 
solidifies into a hard, insoluble, infusible solid when 
heated in the presence of a catalyst. It has practically 
no odor at room temperature, is non-irritating to the 
skin, evolves no gaseous or other by-products during | 


polymerization. 


Additional data is available on request—samples 


may also be obtained for experimental purposes. 


HEMICAL 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING * PITTSBURGH 19, PA. 


CHICAGO « BOSTON * 8ST. LOUIS * PITTSBURGH * NEW YORK ®* CINCINNATI * CLEVELAND * PHILADBLPHIA * MINNEAPOLIS * CHARLOTTE * LOS ANGELES 
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said it couldnt be pressed ) 


| jon is an old story at Mullins where it so 
often has been proved untrue. It was heard 
years ago about automobile bodies and 
fenders, washing machine tubs, motor housings, 
and wasn’t true. It was heard during the war 
about mortar shells, jettison tanks and bombs, 


and again wasn’t true. 
Manufacturers of 


So if you have a product that somebody says 


ungstown Kitchens. 


b ‘ can’t be made better, lighter, faster and lower 
y Mullins 
in cost on a press, let a Mullins Press Engineer 


look at your problem. 
DESIGN ENGINEERING SERVICE 


LARGE PRESSED METAL PARTS 
PORCELAIN ENAMEL PRODUCTS 


Until the last shot is 
fired— buy bonds 
— give blood — 
salvage fats and is gaan 


paper — work for 
Victory. Then do 


your part to. . « MANUFACTURING CORPORATION 
egg SALEM and WARREN, OHIO 


oll on" 
nO 


Put Dollars to Work 








. 1OAS 
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ALUMINUM STAMPING 





* Deflectors for aircraft engines of | deflectors we make for engines ot 
B-17 and B-29 bombers involve heavy bombers. Made of 61-S alloy, 
nany-sized problems. ..for these these vital parts are formed, heat 
ielectors must direct the correct treated, anodized, black enameled 
tow of cooling air around engine and assembled “under one roof” 
‘ylinders, regardless of climatic con- by the Metal Men of Manitowoc. 
iuons, air speed, or the vibration Our war-tested manufacturing ex- 
‘the highest-powered aircraft en- perience will mean plenty to you 


ines in a For a bird's-eye view of our 

the world. An exacting job and a// users of stampings, rolled ; 
= ; ; ; war production work — and 
rictured here is but one of the sections of aluminum and other 


; : : its promise for peacetime 
lozen different sized and shaped metals ... in peacetime tomorrows! 


days—write for copy of new 
CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS photo-story. Worth having! 


— a 


MANITOWOC ee WISCONSIN 


200 Fifth Ave., New York City * Merchandise Mart, Chicago 
ALSO MAKERS OF MIRRO, FINEST ALUMINUM COOKING UTENSILS 


ty 
NODL ¢ 
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FOR REDUCED FRICTION, EXCELLENT SHAFT CONFORMITY, 
AND QUALITIES OF SELF-LUBRICATION, SELECT... 


BUCKEYE 


co BEARINGS 


... The exceptional quality high lead bearing that resists 
pounding and heavy shock, yet costs but little more than 
standard analysis bearings 


For precision airplane parts, pumps, seal 
rings, high speed shafts and other services 
where freedom from shaft scoring and seizure 
—and long trouble-free operation are desired, 
specify “Buckeye Lubrico.” 


Manufactured from selected metals under 
Buckeye’s exacting laboratory and metal- 
jurgical control assures the production of 
sound homogeneous bearings having a 
thorough and uniform dispersement of lead 
throughout. These bearings are free from 
porosity and are accurately dimensioned 


BRASS AND MANUFAC 


BRONZESMITHS 


— 
6412 HAWTHORNE AVE. vw 


BRONZE SLEEVE BEARINGS » STANDARD SIZES OR TO CUSTOMERS’ BLUEPRINT 


within the required limits assuring speedy, 
easy assembly. 


Buckeye Lubrico Bearings can be furnished 
in any of our 1088 standard stock sizes—in 
13” cored or solid bars—or in any OD, ID 
and length, slotted, drilled, flanged or 
threaded exactly to customer’s blue-print 

. in three different metal analyses to meet 
exactly the requirements of light high speed, 
general, and extremely heavy duty service. 
No order is too big or too small for 
Buckeye. Let us quote on your requirements. 


TURING COMPANY 


SINCE 1900 


IN ANY RECOGNIZED BEARING METAL ANALYSIS 
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NOW...Broaden Your 
Duplicating Scope! 


¢ Here is the quick, easy way to duplicate tracings, line drawings, 
specifications, black and white prints, Van Dyke negatives or 

blue prints! The Bruning Model 2 BW—Copyflex Continuous Printer 
fits into desk-top space—yet gives you the advantages of continuous 
photographic-process production. Do not confuse this Bruning 

Printer with the less efficient “copy box” type. Used with three trays and 
asimple drier (readily available), the Model 2 produces Copyflex 

prints. At the flick of a switch, the Model 2 becomes a BW Printer 

for producing easy-to-read Black and White Prints—and these 

prints are developed with an inexpensive BW developing 

machine. Get all the facts about the versatile Model 2 Continuous 


Printer — mail the coupon for full information! 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 


CHARLES BRUNING COMPANY, INC., 
4736-42 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information on your Model 2 

BW —Copy flex Continuous Printer—and on other Bruning 
rinting and developing machines for making Bruning 
lack and White Prints. 


birmingham Boston Detroit Houston 
Konsas City Milwaukee Newark Pittsburgh 
4. Lovis San Francisco Seattle 


Name 


Address 


City 
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BUNDYWELD AT WAR 


bs %, é ’ ¥ 


On battlefronts throughout the world Bundy tubing is 
] seeing action. Army tanks, bulldozers and tractors use 
Bundyweld for gas, oil and brake lines as do armored recon- 
Maissance cars, weapon carriers and many other vehicles. 











en sc OE I OOS ADEE: 


Ammunition for artillery depends on Bundy for percussion 
primers and burster tubes to set off the charge. Bundy 
tubing is also used for vital parts in incendiaries, bazookas, 
rocket bombs and other types of ammunition. 











Diesel powered landing craft use Bundyweld for fuel 
and oil lines. Even smoke screens laid down by destroyers 
and PT boats depend on Bundy tubing! Planes, too, use 
Bundyweld for vital “life lines’’ and important primer tubes. 


~ 





All types of fighting equipment use Bundyweld . . . from 
jeeps to planes, from tank destroyers to parachutes. Arm; 
trucks including Diesel cargo, oil service, gun tractor and 
bomb service trucks plus many others depend on Bundyweld 





Hot rations are supplied to our men in battle from Ary 
field stoves equipped with “life lines” of Bundy tubing 
Food and water are kept cool and pure with refrigerating 
equipment using Bundyweld. 


1. PERFECT BOND 
2. SMOOTH JOINT 
3. SOLID DOUBLE WALL 


4.COPPER COATED 
KY INSIDE AND OUT 








On land, at sea and in the air Bundyweld is giving constatt 
proof of superior performance. For ways in which it cap 
be used on your war or peacetime products, consult Bun¢) 
Research and Engineering Departments, Detroit 13, Mich 





BUNDY 


ENGINEEREO 


ae —BUNODY TUBING 


Standard Tube Sales Corp. 
1 Admiral Avenue 
Maspeth, New York City, N. Y. 


Pacific Metals Company, Ltd. 
3100 19th Street 
San Francisco 10, California 


290) 


DISTRIBUTORS 
Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


YOUR EXPECTATIONS 


AND REPRESENTATIVES: es ‘ 


Eagle Metals Compo"! 
3628 East Marginal Wor 
Seattle 4, Washingto* 


Rutan & Company 
112 South 16th Street 
Philadelphia 2, Pennsvivania 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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Prepared Each Month by the Bridgeport Brass Co. 
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Phosphor Bronze for a 
Higher Dependability Factor 





Engineers are paying more and more 
attention to attaining a higher depend- 
ability factor in their products by using 
materials not subject to sudden failure or 
deterioration from the effects of corrosion. 
The use of a slightly more expensive metal 
for the manufacture of vital parts does not 
add appreciably to the cost of the article 
itself, but pays for itself many times over 
in reduced maintenance and more satis- 
factory performance. Phosphor bronze is 
not a new alloy, yet its exceptionally fine 
properties are essential for the manufacture 
of the most modern electrical instruments 
and control devices. 

About 1879 it was found that oxides in 
copper-tin alloys could be practically eli- 
minated by the addition of phosphorus. 
This produced a material of much greater 
density, finer grain structure, and one 
which could be endowed with exceptional 
spring properties, toughness, and fatigue 
resistance by cold working. In modern 
phosphor bronze alloys, the composition 
of tin ranges from 3-10%, with a trace of 
phosphorus. The physical properties of this 
copper-base alloy naturally vary according 
tothe amount of tinand phosphorus present 
and the type of work to which the material 
issubjected. When good, sound, homogene- 
ous phosphor bronze castings free from 















































Bellows of Bridgeport’s Improved Phosphor 
Br nze in Vapor Car Heating Company’s steam 
rap, 

xide and other impurities are carefully 


rolled into strip by powerful 
*quipment and annealed in modern fur- 
: the resulting metal has great fatigue 

e, and can withstand literally mil- 
ns of flexing motions without failure. 
‘Cause of this property and the fact that 
hor bronze strip can be stamped and 







to complex shapes without being 





too hard on the tools, its wide adoption 
was inevitable for springs in electric 
switches, alarm systems, jack plugs, tele- 
graph and teletype equipment, time record- 
ing devices, etc. Also, because properly 
made phosphor bronze spring metal can 
maintain continuous tension and pressure 
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ANNUAL BULLETIN INDEXES 
AVAILABLE 


The Annual Index to the CoprEerR 
A.LLoy BULLETIN for the years 1943 
| and 1944 are now available. Copies | 
| will be supplied to interested read- | 
ers. Those readers now receiving | 
| their Copper ALLoyY BULLETIN by | 
mail will automatically receive acopy | 
of the Annual Index for each year. | 
Other readers who would like ad- 
| ditional copies of the Coprer ALLoy | 
BuLteTIN for their files or for other | 
reference purposes may obtain them 
by writing to Bridgeport Brass Com- | 
pany, requesting that their name be | 
placed on the Copper ALLoy BuL- | 
LETIN mailing list. 








without failure, it found much use as 
wipers in variable condensers, lock wash- 
ers, automatic electrical controls and other 
similar devices. 


Has Fine Corrosion Resistance 


However, although the outstanding 
spring qualities of phosphor bronze make it 
ideal for electrical applications, it possesses 
many other fine characteristics which have 
won it a high place in other important 
engineering applications. This alloy has 
great corrosion resistance, exceptional 
toughness and high tensile and yield 
strengths. Moreover, it is not subject to 
season cracking and has good resistance to 
certain chemicals, salt water and moist air. 
Phosphor bronze is used extensively for 
metal bellows, diaphragms, clutch discs, 
equipment for handling chemicals, paper 
and process industries and in sewage re- 
claiming plants. 


Steam Trap 


Close cooperation between product de- 
signer, engineer and metallurgist will de- 
termine just how phosphor bronze can best 








be used in any given application. For 
example, the Vapor Car Heating Company 
had a problem of making a steam trap 
which would successfully withstand vibra- 
tion, jarring, temperature extremes and 
weather. They designed a steam trap with 
a special diaphragm coupled to a valve, 
thereby allowing for tight, positive seating 
against steam pressure and eliminating any 
tendency to stick. In actual operation on 
railroad cars, this steam trap must be 
dependable, and have quick thermal re- 
sponse to and prevent 
moisture in the form of ice and rust accu- 
mulating under the car. Quite frequently 
the steam inside the trap is contaminated 
by impure boiler water and chemicals. 
Bridgeport’s Improved Phosphor Bronze 
was selected for the control mechanism 
because of its toughness, corrosion resist- 


conserve steam 


ance, and dependable spring action. 


Electrical Applications 


Still another application is furnished by 
a switch designed and manufactured by 
the Acro Electric Company for the control 
of automatically operated gauging equip- 
ment, safety and counting devices, etc. 
Here, Bridgeport’s Improved Phosphor 
Bronze is assuring top performance of an 
excellent product by retaining its depend 
able action under constant flexing of the 
tongue while the remainder of the spring 
bends in the opposite direction. Another 
similar application is the use of Bridge- 
port’s Phosphor Bronze by the Allied Con- 
trol Company, Inc. in the manufacture of 
their custom-built relays for radar and 
electronics equipment, aircraft and sub- 
marine controls, etc. Here, flexibility and 


‘ 
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sj 
3 


~ 


Phosphor bronze spring gives Acro switch depend- 
ability and long life. 


fatigue resistance are of prime importance 
because these relays have minimum oper- 
ating requirements of at least a million 
cycles, and the phosphor bronze contact 
arms actually vibrate with the speed of 
a reed, 

(Continued on page 2, column 2) 
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CAUSES OF CORROSION 


This article is one of a series of discussions by 
C. L. Bulow, research chemist of the Bridge- 
port Brass Company 


COLD WALL EFFECT 
In Relation to Prevention of Stress 
Corrosion Cracking 


Consideration of the mechanism of stress 
corrosion suggests several ways of prevent- 
ing cracking due to cold wall effect. Main- 
tenance of a dry surface is advisable 
wherever possible. For example, stress cor- 
rosion cracking rarely occurs in hot water 
lines because they are generally free from 
condensate. Insulating cold water pipes also 
helps to combat outside surface corrosion. 

Yellow brasses high in zinc, with either 
residual or imposed tensile stresses, are 
more susceptible to this type of corrosion 
than are red brasses, which are lower in 
zinc. However, if yellow brass is in the 
annealed condition and is not subjected to 
tensile stresses such as might be set up due 
to bending, loading or twisting, it will not 
fail from stress corrosion cracking. Red 
brass or copper is less susceptible to stress 
corrosion cracking than yellow brass. 
Certain of the tin, aluminum or silicon 
bronzes and Cupro nickel are practically 
immune to stress corrosion cracking. 


Cold Wall Effect on Stored Metal 


Formation of a condensate on a cold 
metal surface is not limited to heat ex- 
changer tubes or cold water pipes. Stacks 
or packages of cold metal, rod, sheet, tubing 
or fabricated parts in storage may cause 
precipitation of visible or invisible layers 
of moisture on their surfaces. The moisture 
acting with air and its contaminants, such 
as ammonia and carbon dioxide, or certain 
wrapping papers may lead to superficial 
staining, etching or pitting of the metal. 
The extent of corrosion depends upon the 
alloy, length of exposure, atmosphere, 
frequency of condensation, drying and 
other factors. 

To prevent deterioration of metal which 
is to be stored for some time, it should be 
protected in one of the following ways: 
(1) kept in a dry place at a fairly uniform 
temperature, (2) kept at a temperature 
higher than the highest prevailing atmos- 
pheric temperature, (3) coated with a cor- 
rosion-preventing oil or grease, if necessary, 





Phosphor Bronze 


(Continued from page 1) 
Wartime Service 


One of the most serious conditions en- 
countered in this war has been the rapid 
corrosion of ordinary materials used in 
sensitive, delicate instruments required to 
operate under extremes of temperature and 
humidity. Bridgeport’s Improved Phosphor 
Bronze has proved itself specially resistant 
to this type of attack and is performing 
valuable service in many types of electrical 
apparatus used in tanks, bombers and 
fighter planes, on combat ships, portable 
radios and similar applications. 

Still another important application for 
phosphor bronze is in the contact spring 
of the centrifugal starting switch of electric 
motors, which opens the circuit and pre- 
vents the starting winding from burning 


Allied Control Company’s relay with contact 
arms of Bridgeport’s Improved Phosphor Bronze. 
out. Air conditioners, oil burners, small 
drill presses, electric refrigerators and simi- 
lar equipment depend upon electric motors 
of this type. 

Electric furnace casting, and processing 
with powerful, up-to-date rolling equip- 
ment plus the most careful control of each 
step in its manufacture maintains con- 
sistently the fine quality of this metal. 
Bridgeport representatives will be glad to 





NEW DEVELOPMENTS 











This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


A Foam Making Water Nozzle Automati- 
cally combines water, Foam Compound and 
air to discharge a continuous foam stream for 
smothering fires in flammable liquids and 
ordinary combustibles. Three different sizes 
produce 350, 550 and 1,000 gallons of foam 
per minute, by physical rather than chemical 
action. These playpipes which have been sup- 
plied in large quantities to our armed forces 
are now available for industrial protection 
and fire department use. No. 593 


Metal Coating Thicknesses are reported to 
be determined automatically by an instru- 
ment described as an automatic dropping 
unit. The tester is said to measure the thick- 
ness of cadmium, zinc, copper, and tin electro- 
deposits by measuring the difference in the 
number of seconds required for a solution to 
penetrate the electro-deposit. No. 594 


Two New Die Casting Machines featuring 
high speed and high pressure operation have 
been developed, one for zinc, tin and lead 
alloys and the other for aluminum, brass 
and magnesium alloys. They are designed 
specifically for high production of smaller 
castings. No. 595 


A Non-Metallic Abrasive Facing has been 
developed for smoothing, leveling or resur- 
facing metal, as well as non-metallic surface 
areas, for removing dirt-laden grease or oily 
metal filings around machinery, for cleaning 
hands, etc. Unlike steel wool, it will not 
crumble, crack, shred or disintegrate. No. 59% 


A New Storage Battery Welder is said to 
spot weld conventional steel, stainless steel, 
aluminum and similar metal with one third 
of the total power of conventional stored 
energy type welders and one twentieth that 
of alternating current welders. Features in 
clude contactor-controller and infinitely vari 
able heat control regulator. No. 597 


A Steel Disintegrator is reported to remove 
broken taps, drills, bolts, etc. The disinte- 
grator is chucked in any standard drill press 
and a tubular copper electrode a trifle smaller 
than the broken tool is inserted in the device 
The broken part is then disintegrated with 
electric current, it is claimed. Thirty-six dis- 


consult with engineers regarding possibilities | integrator electrodes are supplied with the 
| of Phosphor Bronze for postwar products. | equipment. No. 598 


PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 
1 epheetag dt Sok ROLLS, — FHONO-ELECTRIC" Te BRASS, BRONZE. DURONZE COPPER WATER TUBE 
rass, bronze, copper, uronze, igh-strength bronze trolley, messen- WIRE—For cap and machine screws, a 
for stamping, deep drawing, forming’ ger wire a cable. wood screws, rivets, boita, nuts. FABRICATING SERVICE DEPT 
—Engineering staff. 


a d sp 7. 
nd spinning WELDING ROD—For repairing DURONZE ALLOYS—High- 
BRASS AND COPPER PIPE 


or (4) encased in waterproof wrappers. 





CONDENSER, HEAT EX- cast iron and steel, fabricat- strength silicon bronzes for 
CHANGER, SUGAR TUBES— _ '¢8 Silicon bronze tanks. BRAse corrosion-resistant connectors, ‘ a jaa 
For steam surface condensers, heat LEDRITE* ROD—For “Bridgep rt’ ™arine hardware: hot rolled Note: Bridgeport products - 
exchangers, oil refineries, and process making automatic screw a. sheets for tanks, boilers, supplied in accordance with exis! 
industries machine products. heaters, flues,ducts,flashings, img priority regulations 
Established 1865 *Trade name. 
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IMPLY mail coupon below for this free zinc 
\ plated panel, half of it protected by Iridite, for 
comparison test in your own laboratory. Put the 
panel through any corrosion test you please—then 
inspect the two halves. You and your technicians 
will be amazed at how the Iridite-protected half 
has resisted corrosion. 







You'll be amazed, too, at how economically, quickly 
and easily you can give zinc or cadmium products 
this all-out protection. Apply Iridite by brief, 
simple dipping after the last rinse tank in your 
plating line. It dries in a few seconds, permitting 
immediate handling and shipping. 









Iridite figures widely in military and industrial 
specifications, both as final finish and paint base. 
As a final finish, its wide range of colors make 
products attractive to look at—and buy. As a 
paint base, it takes paint at once and holds it 
permanently. 









If you’re making—or planning to make—cadmium 
plated or zinc die cast, plated or galvanized prod- 
ucts, you ought to know how Iridite can help you 
sell them. Attached coupon will bring you test 
panel and full information. Mail it now. 











SEND FOR THIS SAMPLE 
TO TEST IN YOuR LAB 





Here’s Why Iridite 
is so Quick and Easy 


Applied by simple dipping. 

Dipping time is only /5 to 60 seconds. 
Drying time is only a few seconds. 
Hot-water rinse makes drying still faster. 
You can handle or ship as soon as dry. 
You need no special personnel. 

You need no unusual equipment. 


Used at ordinary shop temperature. 


You maintain your automatic machine cycles. 











CLIP AND MAIL FOR TEST PANEL. 









RHEEM RESEARCH PRODUCTS 

















___ 2523 Pennsylvania Ave. Baltimore, 17, Md. 


Rheem Research Products, Inc., 
303 Chemical Bldg.,-2523 Pennsylvania Ave. 
Baltimore 17, Maryland 
Gentlemen: Please send me a free test panel of | 
Iridite-treated zinc plate. Also full information and 
operating details. 
Name | 








Bra ches—20 E. Jackson Blvd., Chicago 4, HI.; 2411 Sichel St., Los Angeles 31, 
Ca Distributors in: Waterbury, Conn.; Grand Rapids, Mich.; Detroit, Mich.; 
Cleveland, Ohio; Los Angeles, Cal.; Long Island City, N. Y.; St. Louis, Mo 
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a Lift Company, 
Memphis, Tennessee, manufacture 
the Freight “LEVELATOR” illustrated. 
Operated by an electric oil pump- 
ing mechanism also shown, this lift- 
ing equipment handles heavy loads 
rapidly and smoothly. Contributing 
to the successful functioning of the 
design are the following general 
engineering types of Meehanite 
Castings: 


Pump Crankshafts Pistons 
Cylinder Heads and Blocks Valves 
Bearing Retainers End Plates 


These Meehanite Castings provide 
the required properties plus ma- 
chinability, uniformity and depend- 
ability. 


Additional proof that 


IN PRODUCT DESIGN 
THE TREND IS TO MEEHANITE 
+ 
WRITE FOR the Meehanite Handbook—55 


pages of data important to all users of 
castings. 
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THAT IS WINNING 
THE WAR ’ 





From custom electric signs and 





heatre marquees, to conveyor !ine 
production of radar cases! This is 
the story of Donnelly Electric and 
Manufacturing Co. (Division of 


' 
Donnelly Advertising Co., Boston) At the entry to this booth, the 













mtribution to victory! first coat of Berry Brothers’ Infra- 

Plans were made for top produc- bake 4.5 Gray Semi-Gloss Enamel 

m. Equipment was selected and is applied. The parts then travel | 

pace was utilized with this goal in five minutes to the next spray sta- ) 
id. Handling operations and tion and the second coat of enamel 

me between operations had to be is applied. Then they go through | 
inmized. The finishing system the infra red unit for seven min- 

ve recommended is a progressive, utes, and to the shipping department. 









ling, continuous operation. Without products tailored to fit 

hung on conveyor and the required timing, a longer con- 

§ rough priming booth. veyor, more floor space and less 

Brothers’ No. 10 Ferro- production would have resulted 

Ome Primer is applied and the This same “Know How’ is avail- 

fts then travel seven minutes to able to you. Write for further 
l¢ enamel booth. information. 

= 





BERRY BROTHERS 


Paints Varnishes: Enamels-Lacquers 
Detroit 7, Mich Walkerville, Ont. 


BOSTON e JERSEY CITY © CINCINNATI ¢ CHICAGO 
ST. LOT 
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OOD, CALIF. © MONTREAL 
WINNIPEG © TORONTO 
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PUSH UP PRODUCTION 
ON HEAVY STAMPINGS 











This adapter union, used at the base of a light Here is an excellent example of what can be 


shell nose, is formed without the use of a done to boost production when fast large 


single machine tool. presses are available for heavy stampings. 


Starting with a blank 14” thick and a little If you have production problems which 
more than 6” diameter, only five presses and heavy, accurate stampings might solve, send 
a furnace are required to turn out 3500 of us prints or samples. Presteel engineers will 


these adapter unions per day. be glad to work with you. 


ne, \ 
PRESSED STEEL CO. 
703 BARBER AVENUE, WORCESTER 6, MASS. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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® Decide AT THIS POINT to use TAYLOR FIBRE 


WHETHER YOUR POST-WAR PRODUCT will be in the field of electronics or 





aviation, automotive or home appliance, or any field in which light 
weight, ease of machineability, high insulating qualities or structural 
strength are important, decide now—in the blueprint stage—to give 
thorough consideration to the advantages of using Taylor Laminated 
Plastics. New, war-born developments in Phenol Fibre and Vulcanized 
Fibre may change vour whole conception about the possible applica- 
tions of Laminated Plastics. Our engineering department is ready 
to consult with you on this subject, without obligation, either in our 


plant or yours. Start the ball rolling, by writing us today. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE ° Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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The predictable, minimum distortion 
characterizing molybdenum carburizing 
steels helps reduce the cost of 
producing precision parts 
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CLIMAX FURNISHES AUTHORITATIVE ENGINEERING i: MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
DATA ON MOLYBDENUM APPLICATIONS. ieee FERROMOLYBDENUMe“CALCIUM MOLYBDATE" 
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Ever see a Mold with J 
ae v) 
Invisible 
Cavities ? 


W: USED TO MOLD 96 switch hous- 
ings in an 8 hour shift with this mold. 
Now we turn out 200—all with the 
same 14 inserts. The plastic material 
is cured better than before. We use 
the same press. It’s like having a 
couple of extra cavities you can’t see. 

That’s what Heatronics (radio-fre- 
quency preheating) has done for one 
of our jobs. For others, it has allowed 
thicker wall sections—lower molding 
pressures (sometimes on lighter 
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presses) —more simplified processes. 
Ithas even made feasible new appli- 
cations that we used to shy away from 
before. 

So this is a good time to re-assess 
your molding program in the light of 
what Heatronics can do for you. We 
can help with this at Kurz-Kasch be- 


cause we've gone into Heatronics more 
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thoroughly than most. In fact, we be- 
gan with the first RCA unit, and now 
have one of the largest, fastest-grow- 
ing installations in the industry. 
More important, we’ve had the 
type of experience that comes from 
sharing in Heatronics development. 
We can apply to your problem every 
advantage that it offers today. With 


our 28-year-old name for leadership 
in the plastics industry—plus one of 
the largest, best-equipped custom 
plants in the country — that is just 
one more reason to see Kurz-Kasch 
first for plastics. Ask for an engineer. 


THE WAR BONDS 
YOU KEEP ARE THE BONDS THAT COUNT 


Korz-Kasch 


~~ For over 28 years Planners and Molders in Plastics 
oe 

| Kurz-Kasch, Inc., 1427 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 
ye 


Indianapolis ® Los Angeles ® Dallas © St. Louis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Chicago: 205 W. Wacker Drive 27 Commerce Ave., S. W. 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 











\ , _ ° 
T @ Diversified fabricat- 
ing facilities and skill 
in the McInerney plant 
assure you of economical, 
rapid, accurate production 
of plastic parts and products. 
Whether your requirements in- 
volve intricate or simple shapes. 
close or liberal tolerances, large 


or small quantities, immediate or 
future deliveries, we believe we 





can meet your needs satisfac- 
torily. For prompt quotations, 
send samples or prints. 











Stee 
pull 
Bi 
after 
cal] 
meta 
W 


vent 





s€arc 





es oe! 


of Precise Parts for All Industrial Uses 
produced from Sheet, Rod and Tube Stock of (one 
LAMINATED, CAST or MOLDED P 
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Cure for “that 


Steel castings are pretty rugged. They can stand a lot of 
pulling and hauling, shaking and pounding. 

But sometimes they get tired, just like people do, 
after taking a long series of hard knocks. Prize fighters 
call this getting ‘punch drunk”. Metallurgists call it 
metal fatigue. 

Whatever its name, this tired feeling calls for pre- 
ventive medicine—something that steel castings re- 
search has learned how to provide. 

By selecting in advance the right alloy of steel, 
the founder can supply you with almost any com- 
bination of mechanical properties you'd like to 


have. And by heat treating, these properties can be 


MODERNIZE AND 
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tired feeling” 


modified and enhanced to suit the needs of the job 

You can get resistance to metal fatigue, or resistance 
to corrosion, or extremes of heat and cold. You can get 
extra tensile strength, or protection against shock 
and vibration. 

No other material can provide such a wide range of 
the mechanical properties as make things made of stecl 
castings so useful to industry and so durable. 

When you get around to planning for your 
future production, your steel foundry stands ready to 
help you. 

Published by the Steel Founders’ Society of America, 
to tell you about its organized Research Program. 


YOUR PRODUCT WITH 





PRODUCTION’S PENDULUM 


i / 


- on 7 
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In new shapes—new forms—felt is replacing 
many critical materials—oftentimes with no 
more difficulty than re-writing the specifi- 
cations on a blueprint. Not infrequently, 
such changes are merely a ‘‘swing-back” to 
felt, used originally, but replaced tempo- Wh 
rarily in pre-war days by a less satisfactory le 
material then plentiful. | 


Western Felt fits every specification that — 


calls for resiliency, flexibility, compressi- - 
bility and resistance to oil, water, heat and - 
age. Finished to very close tolerances, this imp 
felt holds its shape perfectly without fray- is 
ing or ravelling. Western Felt is usable for suc 
cushioning shock, sound deadening, weight bitte 
reduction, killing vibration and hundreds N. 
of other purposes. STI 
Western Felt Works engineers are ready, this 

on invitation, to talk over your production “4 
plic: 


problems and point out how felt—in an ap- 
propriate grade — may be used to replace 
many hard-to-get, slow-delivery materials. 
Write us today. 

WESTERN FELT works 


4035-4117 OGDEN AVENUE «© CHICAGO 23, ILLINOIS 


Branches in All Principal Cities 


Acadia Synthetic Division Western : r 
Sais Witcle, Dentenen of Suthate Largest Independent Manufacturers 


Rubber, Sheets, Extrusions, Molded Parts 7 2 and Cutters of Wool, Hair and Jute Felts 





WESTERN (Tbe 
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r CAN TAKE IT 


When the Army’s 155-mm. gun—‘Long Tom” 

-lets go, it has a kick like forty mules. 

That’s reason enough for building the 

carriage with N-A-X HIGH-TEN- 

SILE STEEL. The inherently finer x 

grain structure of this low-alloy steel aie 

provides exceptional resistance to 

impact and fatigue, just as it insures é T ¢C A i D ‘ iy H i T © u: T 
unusual ductility for a metal of 

such high tensile strength. In There’s a bonus of “extra yardage”—more earth moved each 
bitter cold and tropic heat, hour—when N-A-X HIGH-TENSILE STEEL is used for steam 
N-A-X HIGH-TENSILE 
STEEL is “taking it” in 
this exacting application 


shovel buckets. Its great strength permits lighter, more efficient 
design. Its unusual resistance to wear and impact helps insure long 


Mts life with low maintenance costs. And not least in importance, its excep- 
and in other military ap- 


plications of all types. tional weldability makes possible a welded construction that stands up 
under the heaviest punishment. Buckets made of N-A-X HIGH-TENSILE 


STEEL are “dishing it out” for the armed forces and for civilian contractors. 


GREAT LAKES STEEL 
Corporation 


N-A-X ALLOY DIVISION «+ DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 
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ROEBLING 


From .001 Wire to 8" Strip Steel 


_ For tomorrow’s products at a profit...call in Roebling today! 


ROUND WIRE 


‘i 


FLAT WIRE 


SHAPED WIRE 
—— 


A 


STRIP STEEL 


* 


WIRE ROPE 





ELECTRICAL WIRES 
AND CABLES 


He’s in the thick of things, the Roebling 
engineer, and he can tell you what’s avail- 
able now... what’s likely to be on hand 
tomorrow. He can help you plan your 
peacetime products— from blueprints to 
buyers’ preferences. 

If you’ve a tough wire problem, see how 


WIRE ROPE AND STRAND ® FITTINGS 


you can crack it with the closely controlled 
steel analysis and grain structure, the 
tensile strength, ductility and dimensional 
accuracy of Roebling Round Wire. 

Or, if you’ve a strip steel fabricating 
problem, you'll find Roebling Strip Steel 
now available in widths up to 8 inches! And 
whether you run it through forming rolls, 
punch it or draw it, you'll find steel analy- 
sis, dimensions and finish jibe exactly with 
your specifications ...and lead to trouble- 
free production... record-high output. 

You can share the results of over 100 
years of wire specialization by specifying 
“Roebling” for all your strip steel, and 
round, flat and shaped wire needs. Call us 
in today...to help boost tomorrow’s profits. 


JOHN A. ROEBLING'S 
SONS COMPANY 


TRENTON 2, NEW JERSEY 


Branches and Warehouses 
in Principal Cities 


* SLINGS * SUSPENSION BRIDGES AND CABLES 


COLD ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 


AIRCORD, SWAGED TERMINALS AND ASSEMBLIES * AERIAL WIRE ROPE SYSTEMS * ROUND ROEBLING 


AND SHAPED WIRE + ELECTRICAL WIRES AND CABLES * WIRE CLOTH AND NETTING 


PACEMAKER IN WIRE PRODUCTS 


WOVEN WIRE FABRICS 
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Mazlo Magnesium warp beams are time- 
savers. Their extremely low weight speeds 
up the warping operation by permitting 
faster starts and stops. Their permanent 
dimensional accuracy reduces vibration and 
results in better warps. Because of the high 
strength and stiffness of Mazlo Magnesium 
warp beams, they are able to withstand the 
tremendous forces exerted by modern yarns. 


te bible cétew ! 


Products going into the home have greater 


MAGNESIUM 





sales appeal if they’re made lighter with 
magnesium. Magnesium in tools and equip- 
ment makes manual tasks less fatiguing. 
Lighter weight parts permit machines to be 
run at higher speeds. You get more pro- 
duction, costs are lower, products of higher 
quality. 

May we help you incorporate magnesium 
products? For this 
Aluminum Company of America, Sales Agent 
for Mazlo Magnesium products, 1702 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


in your help, write 


PRODUCTS 








AMERICAN MAGNESIUM 


“CORPORATION 


SUBSIDIARY Oo F cOMPAN Y AMERICA 
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YOU'LL HAVE 


TO WATCH 


YOUR PENNIES... 





















IN THE PEACETIME COMPETITION 


With the coming of peace and a return to the American 
way of producing goods at a profit in highly competitive 
consumer markets you'll have to be ceriain that every step 
from initial blueprint and tool design, through the machin- 





ing, stamping and assembly line, up to packaging and 


wit 


delivery is planned and executed with utmost efficiency 


and with the minimum of cost. 



































Repu 

In the production of war munitions Oiljak has maintained pow 

an enviable record of production of intricate parts and on pe 

time deliveries, in accordance with strict Government in- the 1 

spection—and has actually reduced the estimated and —e 

approved cost, thus saving the Government considerable — 

sums, by skillful planning and supervision of the work. dian 

These same skills in metal manufacturing, improving de- PRO 

signs and reducing costs are available to manufacturers rn 

as they convert to peacetime merchandise. It may transmit Produ 

your penny savings into dollar profits to confer with us on Repu 

any metal manufacturing problem. hy 

clude 

MACHINING - STAMPING + WELDING + PLATING - FINISHING + ASSEMBLING steel 

sa 

a eS SS M AN U F AC T UR ER S comp 
THE OILJAK MANUFACTURING Co., in 

MONTCLAIR, NEW JERSEY - 














iL —— THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT ——— 
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with Kesabléc ELECTRUNITE TUBING 


Republic ELECTRUNITE Tubing 
provides the high strength to weight 
ratio of a tubular section, the flexibil- 
ity of tubing as a design medium and 
the low cost of a hollow member as 
compared with that of a solid bar. 


To these inherent qualities of tubing, 
however, should be added the 10 
advantages of the ELECTRUNITE 
PROCESS listed at the right. These 
are the features which mean improved 
quality, speedy fabrication and low 
production costs. 


Republic ELECTRUNITE Tubing 
can be made in a wide range of anal- 
yses, shapes and sizes. Analyses in- 
clude carbon, rail steel and stainless 
steel grades. Shapes which have been 
produced are illustrated above. Sizes 
up to 5” O.D. round; other shapes in 
comparable sizes. 





BE CAREFUL WHEN 
YOU DISCUSS WAR INFORMATION. 
THINK BEFORE YOU SPEAK. 





PROD Cy 
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Republic engineers and metallurgists 
have gained wide experience through 
pioneering the electric resistance 
welding process and the production 
of more than a billion feet of tubing 
for countless purposes. This knowl- 
edge is yours to help you plan future 
products to sell at a profit in com- 
petitive markets. Tell us what you 
expect to make, and we'll tell you 


what ELECTRUNITE can do for you. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 


Berger Manufacturing Division 
Culvert Division . Niles Steel Products Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17, N -Y. 








* 


ta ap ee x ats 2 Bea 
ad ra - 
= ;?) > | : 5 ~ a 
bes 
Si atte Seg eee 


IMPROVE QUALITY—SPEED FABRICATION—CUT COSTS 


1. UNIFORM DIAMETER 

2. UNIFORM WALL THICKNESS 

3. UNIFORM CONCENTRICITY 

4. UNIFORM STRENGTH 

5. UNIFORM DUCTILITY 

6. UNIFORM WEIGHT 

7. SMOOTH, SCALE-FREE SURFACE 
8. UNIFORM WELDABILITY 

9. UNIFORM WORKABILITY 
30. FREEDOM FROM HIDDEN DEFECTS 
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Parts like these are COLD-FORGED for 


ah eer a 


maximum strength... extreme accuracy 


... best appearance... minimum cost 


Every one of the fasteners shown above 
has been RB@W cold-forged and pro 


vides the maximum in desired qualities. 


RB&W cold-forged products have 
maximum strength, because this cold 
forging process intensifies the grain and 
forms unbroken flow lines in the metal. 
[he operation of cold-forging also acts 
as an automatic inspection of the material 

for any serious seams or imperfections 
in the material will immediately be 
opened up and revealed. 

The RB&W cold-forged product has 


extreme accuracy and fine finish because 


f 


LIT PK DS LOGS: 


_ RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


L 
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the modern cold-forging equipment em- 
ployed holds the work to close toler 
ances. 

The RB&W cold-forged product shows 
minimum manufacturing cost because of the 
high speed of RB&W's equipment and 
because the cold-forging process vir 
tually eliminates scrap waste. 


The Longest Experience in 
Automatic Cold-Forging 


This is RB&W’s 100th year. Among 
the various manufacturing processes in 
which RB&W pioneered is automatic 


cold-forging. This unmatched experi 
ence—and our expanded facilities —make 
RB&W your logical choice for cold-forged 
parts. So keep both cold-forging and 
RB&W in mind; when war-time obliga- 
tions are fulfilled, RB&W’s equipment 
will again be available. 


Bw 


Russell, Burdsall & Ward Bolt and Nut Company 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill. Sales offices at: Philadelphia, Detroit, Chicago 
Chattanooga, Los Angeles, Portland, Seattle... with the 
industry's most complete, easiest-to-use catalog 


od a 
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You don’t really know Brass 


until you’ve worked with it 








Remember your introduction to Brass? As a 
boy perhaps, in a manual training class... or 
possibly on the bench of your home work- 
shop. Wherever it was, you realized then that 
the yellow metal was not only royal in appear- 
ance, but that it was a workable metal, too. 

It seems that Brass was especially made to 
be machined and worked and formed into so 
many useful things that people need—thanks 
to copper-alloy metallurgy that has developed 


a variety of Brasses with properties that manu- 


huge NDA 


facturers find so indispensable: Brasses that 
can be worked hot or cold, that can be forged, 
rolled, spun, stamped, pressed, coined, upset 
or drawn; Leaded Brasses that machine at top 
spindle speeds ... ductile Brasses that could 
be formed or shaped with the pressure of your 
fingers...or hard spring Brasses that can be 
stressed through millions of cycles without 
danger of failure by fatigue. 

Brass, and a host of other copper alloys, 


are needed elsewhere now. But with peace 


continued on next page 


' Anaconda Copper & Copper Alloys 




















Planning for 


Postwar Markets ? 


weigh carefully the 


advantages of 


Copper, Brass and Bronze 


























continued from preceding page 


these metals will return, presenting both an op- 
portunity and a challenge ...the opportunity to 
build more serviceable, longer-lasting products for 
our postwar needs ...and the challenge to manu- 
facture them at low cost—to be sold competitively, 
and at a profit. 

When redesigning or retooling for these post- 
war products, take advantage of the manufactur- 
ing economies that Copper, Brass, Bronze and 
Nickel Silver have to offer. These strong, tough, 
workable metals make possible increased life for 
punches, dies and forming tools on press work; 
longer runs and less down-time for tool regrind- 
ing on screw machines; greater uniformity of 


parts; low-cost brazed, soldered or welded assem- 






blies; and a non-rust base for enameled, lacquered 


or plated finishes. 

The American Brass Company produces Ana- 
conda Copper, Brass, Bronze, Nickel Silver and 
special Copper Alloys in practically all commer- 
cial forms—plates, sheets, strips, wire, rod and 
tubes; special extruded, rolled and drawn shapes; 
hot pressed forgings and pressure die castings. 
Our Technical Department will assist you in every 
way possible to determine the ‘“‘one best metal” 
and its most practical form for the job you have 
in mind. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont 
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7 ADVANTAGES 
Forgings Offer 


tigh tensile and impact strength obtained through 
concentration of grain structure and 
fibre-like flow lines. 
* 


Correctly proportioned combination of physical 
properties to meet a specific service condition. 
~ 
Neduction of dead weight; maximum strength and 
toughness in lighter sectional thicknesses. 
« 
4. Less time to machine and finish. 
+ 


forgings facilitate rapid assembly through a weld- 
ing acapneneny < of widest range. 


forgings reduce codtie to men and machines; 
provide a greater margin of safety. 
* 


forgings can take it: maximum strength and tough- 
* through a concentration of fibre-like flow line 
‘Tucture at points ef greatest shock and stress. 


NOP FORGING ASSOCIATION “~ 


% HANNA BUILDING 


CLEVELAND, OHIO 


Forging concentrates grain structure and 
fibre-like flow lines at points of greatest shock 
and stress and develops the utmost strength 
and toughness which a specific metal affords 


@ Close cooperation among design engineers, production executives and forging 
engineers, while the part is still in the design stage, insures the consistent produc- 
tion of high quality forgings, and is of utmost importance in the production 
of forgings for highly stressed parts. The design engineer is expected to take 
advantage of the fibre-like flow line structure of metals to obtain the proper 
degree of strength and toughness to meet concentrated impact and vibration 


stresses which occur under actual service conditions. 


Many design engineers have found by rechecking highly stressed parts, as well 
as simple levers, against the seven advantages that forgings offer, opportunity 
to improve the part and the product; to lessen weight; to reduce cost and to 
speed up assembly. A recheck of the parts you require may reveal unusual benefits 
which have been overlooked or neglected. Consult a forging engineer connected 
with your source of supply while the part you are designing 
is still on the drawing board. His broad experience will be help- 
ful to you in obtaining all the advantages that forgings offer. 


wot WORDING 
Wij, SYMBOLIC EMBLEM OF THE ep 
DROP FORGING ASSOCIATION 


DROP FORGING ASSOCIATION 
605 Hanna Building + Cleveland 15, Ohio 
Booklet on ‘‘Metal Quality— 


improves the Properties of Metal. 
“‘Drop Forging Topics,’ 


Name Position 
Company 
Address 











How Hot W orkir 


’ issued ten times a yeat 


(nterested 7------_-- 





how to ship it safely 
and at lower cost! 


If you are concerned with any phase 
of shipping your product this new 24 page book 
has “must-read-it” interest! Send for your free copy today! 


DESIGN ENGINEERS! Interested in facts on how the shipping container 
should be designed to the product? Then send for this book! 


SALES MANAGERS! Interested in keeping customer good will at a high level 
by eliminating troublesome loss and shortage claims? Then send for this book! 


PURCHASING AGENTS! Interested in better shipping boxes 
and crates at lower cost? Then send for this book! 


SHIPPING MANAGERS! Interested in ways to step-up 
efficiency and cut over-all packing and 
shipping costs? Then send for this book! 








Write Wirebound Box Manufacturers Association, Here are . few of the impor- 

105 South LaSalle Street, Chicago 3, Illinois. tant points covered . . . 
...how to reduce ...save 50% 
shipping charges’ o¢ more time 
with a Wirebound 
that safely elimi- 
nates excessive 
weight! 


in assembling 


and closing! 


e+. Save valu- 
-..- gain greater 


in 
mth “= 


B o » 4 E S & C RATE Ss ing costly loss and Your shipping 








damage claims! ente-Se 
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Freedom to plan for peace 


Precision optics for war keep us busy — very busy. 


Difficult assignments from the Army, Navy and war 
contract manufacturers keep coming in. But we still find 
time to think and plan for the days when our improved 
skills and techniques will be applied toward the bet- 


lerment of peace-time products. 


With our record for meeting the exacting demands of 
war goes also the obligation to do our share in helping 
industry reconvert speedily for a prosperous peace. We 


will be ready when restrictions are removed. 


Manufacturers who bring their post-war optical prob- 
lems to us, find a cooperative attitude and a rich back- 
ground of experience that are a great aid to sound 
product planning. Our compact group of precision lens 
technicians have been trained in a plant that special- 
izes in supplying optical components to those who make 


complete products. Nothing else is made here. 


We have done much development work in electronic 
optics and in other optical fields. Possibly you have 


a problem for which we already have a solution. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N. Y. 
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APPLICATIONS OF 
ROGERS PRODUCTS 


“Resin-fiber blank 
for machete handle 


Loose-leaf 
binder back 


HE’S USING A 


ROGERS PRODUCT 


components 
Lae geetomnaime 


ba ae 
eh: BR Som 


Elec. insulator 
for transformer 


3 " 4 | 


Waste basket 


oe) 
. 


Resin-tiber 
canteen cap 


7. shows a use for a ROGERS 
product which is the result of 


deft blending of rubber and pure 
cellulose fibers, making a sheet that 
is easily cut into midsoles, perhaps 


for the shoes you’re wearing now. 


If you knew the characteristics of 
this ROGERS product, you might 
decide that here at last is the ma- 
terial for a special part of one of 


your own products. 


You may already use a ROGERS 
product every time you take a step. 
And you might profit by making 
your next business step a letter, 
wire, or phone call for: 


O SAMPLES OF FABRICATED PARTS, 
some of which are shown above, left. Ex- 
tensive tool and die facilities and testing 
laboratories in ROGERS’ own mills. 

O DATA ON THE UNIQUE mechanical, 
electrical and chemical characteristics of 
ROGERS wet-laminated, fibrous sheet ma- 
terials. 


O DETAILS OF THE ROGERS PROCESS 
of wet laminating so that fibers stay inter- 
locked after fabrication, giving components 
unusual strength. 

O INFORMATION ABOUT THE ROG- 
ERS method of producing with only 25 
lbs. of materials, production samples of 
totally new fibrous and plastic sheets. 
**You name it, we'll make it."’ 


MANUFACTURERS AND FABRICATORS OF SPECIAL FIBROUS SHEETS 


314 
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RUBBER-FIBER MIDSOLES 


Three weeks after hearing of the 
need for this material, ROGERS was 
producingit in completely satisfactory 
carload lots. This same speed and skill 
can be applied to your own special 
problems, through ROGERS exclusive 


**production sample"’ facilities 











PAPER MANUFACTURING COMPANY 


113 Mill Street, Manchester, Conn 
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Midway in Washington's second term, 
Freedom Forge craftsmen began the 
production of essential metal parts for 
the infant industries of the infant 
tepublic. .. and forged the first link 
ina chain of service that extends un- 
broken up to today. 

Of the American inventions that are 
Commonplace in this generation, only 
the lightning rod, the submarine tor- 
pedo, the steamboat and the cotton 


gin had already been developed. The 


ENGINEERING 
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first railroad was still 35 years in the 
future, and the airplane over a cen- 
tury away. 

Now the wheels and axles of count- 
less locomotives; the base and cylinder 
of presses that form parts for the air- 
plane maneuvering overhead; the cast- 
ings and forgings that help power our 
ships, absorb recoil on anti-aircraft 
guns, and provide the track on which 
battleship turrets roll—may all come 
from Baldwin's Burnham plant. This 
plant is the direct descendant of Free- 


cbbbuutee. tl eigut Briloreniaé 


dom Forge, now in its 150th year at 
the same location. 

When you need dependable, quality 
forgings and castings for responsible 
jobs, this accumulated experience is 
waiting to serve you. Standardize on 
Standard. Baldwin Locomotive Works, 
Standard Steel Burnham, 
Pennsylvania, U. S. A. Offices: Phila- 
delphia, New York, Chicago, Wash- 


Division, 


ington, Boston, Cleveland, St. Louis, 


San Francisco, Houston, Pittsburgh. 


BALDWIN 


STEEL FORGINGS & CASTINGS 





Put your hand 
here! 


PARAGON 


REG. U. S. PAT. OFF. 


DRAFTING 
MACHINE 


ANDLING is believing. Get the finger tips of your left hand on 
I { the control ring of a PARAGON Drafting Machine. The 


lightest pressure is all you need to set the scales at the angle you 
want, anywhere on the drawing board. Your right hand is always 


free. For the full story of PARAGON features, convenience and 


handsome modern appearance, write on your letterhead to Keuftel 
| | LJ. 
& Esser Co., Hoboken, N. J. > ar (A 


rafting, Reproduction, Surveying 
KEUFFEL & ESSER CO. a 


‘ - 
Equipment and Matertals 
EST. 1867 Slide Rules. Measuring Ta 


CHICAGO . DETROIT « ST. LOUIS .« NEW YORK - HOBOKEN - SAN FRANCISCO - LOS ANGELES - MONTREAL 
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it not alt i se ot Gny temperature, efficient i in bakery ovens, kiln cars, steam dryéts, Sa" 
United States Graph scores of other industrial units subjected to intense 
Co., has. bak 5 abbstully ‘Uled ina Wide variety heat. 

industrial applications where resistance to heat is of ¥ “Wet resistance to heat is only one of the many 
prime consideration. » advantages of Graphitar. Graphitar is self-lubricat- 
Graphitar carrying pads are employed in many ~ ing. It is extremely, light in weight, yet has a high 
glass manufacturing plants to transfer red-hot glass compressive-and transverse breaking strength. It will 
from one oper&tion to another. Graphitar bearings °F warp or distort. It can be ground to extremely 
have ‘rendered long, efficient performance in pumps _ lose’ tolerances. honk om 
handling molten salt at 1200° F.temperatures which Because of. its many outstanding characteristics, 
in 36 hours or less had ruined bearings made of other Graphitar may solve some.engineering or mechanical 
materials. Graphitar bearings and seals have proven problem confronting Write for full information. 


. Fy 


THE UNITED STATES GRAPHITE COMPANY +. SAGINAW, MICHIGAN 
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ALUMINUM ALLOY CASTINGS 
DIE * PERMANENT MOLD « SAND 


from 


SMELTERS’ SPECIFICATION INGOT 


LIGHT WEIGHT ¢ EYE APPEAL ¢ STRENGTH 
MINIMUM MACHINING «© LOW COST 


PLAN TO USE ALUMINUM 


The American Metal Company, Limited, New York City 6 William F. Jobbins, Inc., Aurora, Illinois 
Apex Smelting Co., Chicago 12, Illinois 


The Cleveland Electro Metals Co., Cleveland 13, Ohio 
Berg Metals Corporation, Los Angeles 11, California Niagara Falls Smelting & Refining Corp., Buffalo 17, New York 
Samuel Greenfield Co., Inc., Buffalo 12, New York : , : 
: ; ams The National Smelting Company, Cleveland 5, Ohio 
R. Lavin & Sons, Inc., Chicago 23, Illinois ‘ sas City 18, K 
Federated Metals Division, American Smelting & Refining Company, Sonken-Galamba Corporation, Kaneas City 18, Kansas 


New York City 5 and Branches U. S. Reduction Co., East Chicago, Indiana 
General Smelting Company, Philadelphia 34, Pennsylvania Aluminum and Magnesium, Inc., Sandusky, Ohio 


HLommum HeseaRce lnstrrure 


111 West Washington Street, Chicago 2, Illinois 
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How to get UNIFORM Spring Performance 


STILL 
AVAILABLE 


Thousands of copies of the 
Hunter Data Book, an orig- 
inal work on spring design 
and specifications, have been 
requested by product de- 
signers and manufacturers. 
Copies are still available 
without charge if requested 
on your letterhead. 


T ISA safe bet that no two things have 
ever been made which were exactly 
alike. How then is it possible to obtain from 
two, two hundred, or two million springs a 
performance in your product which is uni- 
form? Well, it isn’t possible except within 
certain tolerance limits. The probability of 
securing uniform performance is, however, 
mathematically and actually increased by 
the application of statistical methods in 
quality control. By an application of such 
methods, in use for years at the Hunter 
Pressed Steel Company, it is possible to 
check and control all of the various factors 
which may influence the quality character- 


istics of the final product, to detect the 
tendency of a job to run out of control, and 
to make immediately the adjustments nec- 
essary to keep it in control. Statistical 
control of quality increases the probability 
of securing a greater number of okay springs 
in any given quantity and therefore im- 
measurably increases your certainty of ob- 
taining springs which will perform with a 
greater degree of uniformity. 

Statistical methods in quality control 
are, you can be sure, here to stay. Hunter 
has been a user of the science since 1932 
as well as a contributor. Is there any reason 
any longer to buy guesswork springs? 


CONTROLLED SPRINGS— The chances that in any batch of springs (as those below) you will secure the performance 
you require, are greatly increased by the application of statistical methods in quality control. In order to establish 
quality control, Hunter devised revolutionary methods of fast inspection, details of which are still confidential. 
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Chapmanizing is saving countless precious 
hours in the productioa of urgently needed 
war materials which would otherwise have 
to wait for scarce and critical alloys... 
by producing an alloy-like surface-hardness 
on free-machining steel parts ... so tough 
and ductile that it won’t chip, check or 
warp...a case of from .002” to .035” 
.. in from one to four hours. 

Chapmanized parts come out 

silver clean... distortion and 
growth so controlled that finish- 
grinding time is reduced to 


a minimum. 


VALVE MANUFACTURI 


Send your parts to the nearest Chapman 
licensee, or process them in your own 
plant on a contract basis—by simply hook- 
ing up Chapmanizing units to your present 
pot-type furnaces. 

Send for complete details to the Metal- 


lurgical Sales Division of 


The CHAPMAN 


NG COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 
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lf it can be done with a laminated 


HATEVER your specifications call for in 

lamirfated resinous plastic — paper, fabric, 
wood veneer, fibre glass or asbestos base — 
PANELYTE can supply it in sheets, rods or 
tubes in the quantity desired. 

If you require structural or insulating parts, 
precision-molded or fabricated to close toler- 
ances, PANELYTE has the engineering and 
manufacturing facilities for economical mass- 
production. Molding and fabrication techniques, 
developed in the PANELYTE Plant, have re- 
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and YOU Can Do It With PANELYTE! 


material 


sulted in speedier deliveries and substantial 
cost savings for customers. 

Wherever questions arise as to the use 
or application of thermosetting plastics, 
PANELYTE know-how proves of immediate, 
practical aid. Our engineering staff has a re- 
markable service record” for cooperating with 
customers and potential users. The PANELYTE 
representative nearest to you is available for 
prompt authoritative consultation. 

— Write for factual Data Book! 


























































Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 







Denver,. Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, 
y. 7 Phoenix, St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MA: ‘S PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


) 
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IT’S JUST THAT 


You have 100 weeks of drafting, de- 


tailing, engineering, tool designing 
ahead of you. 


We put 25 men on the project and you 
get the work out in four weeks. 


Speed will count in the reconversion. 








BARNES & REINECKE 


I ° ) 4 + vy . 
e I nds triad Dosti MEV S and CE negoeens 


SHORT CUT TO RECONVERSION +» MACHINE DESIGN + TOOL DESIGN - PRODUCT STYLING 
PRODUCT ENGINEERING = PLASTICS ENGINEERING 


STAFF OF 181+ TENTH YEAR 


230 EAST OHIO STREET +» CHICAGO 11 + TELEPHONE DELAWARE 6359 


322 Propucr ENncineeRtNG — Marcu. 1949 













wy 


FROM te CUBES 


at, 








TO AIR HAMMERS 






i 
: POROUS METAL 
(COMMONLY KNOWN AS POREX) 

U 
Is there a place for Moraine Porous Metal damage by dirt or other harmful substances, 
in your product? That’s hard to say... while another separates moisture out of 
considering that present applications of compressed-air lines. 
this unique material cover such dissimilar Perh ic nf P : 

1. items as refrigerators and pneumatic tools. STRAPS It 1 Mare IBsermetive t Pomee 








In refrigerators, MPM elements filter out 
harmful substances to protect the control 
valves, expansion valve and compressor— 
separate oil from the refrigerant—serve as 
retainers at each end of the dryer or dehy- 
drator—and filter out particles in the oil 
lines to safeguard bearings. In pneumatic 
tools, an MPM element is provided ahead 
of the valve to protect the fine orifice from 


that Moraine Porous Metal has application 
wherever the flow of fluids, gases or air 
requires filtration, separation, diffusion or 
metering. To these functions, Moraine 
Porous Metal brings the advantages of 
accurately controlled porosity, tortuous 
flow passages, good strength and ductility, 
and adaptability to fabrication in the most 
efficient shapes. Investigate today. 





NG WAR BONDS SAVE LIVES 

. MORAINE PRODUCTS Division of GENERAL MOTORS 
DAYTON, OHIO 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 















As the Hourglass indicates . . . with the 
coming of peace. many WILCO proauets 
now making for precision performance in 
airplanes. ships. tanks, guns and _ instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 











The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line: increased facilities 
for refining and fabricating precious metals: 
greatly extended rolling mill facilities 
these new additions and improvements. 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts 
Silver, Platinum, Tungsten, Alloys, Su 
tered Powder Metal. Thermostatic Bimeta 

High and Low Temperature with new 
high temperature deflection rates. Precious 
Vetal Collector Rings for rotating controls 
Silver Clad Steel—for bearings, shims, re 

oD 
flectors. Jacketed Wire Silver on Stee. 
Copper. Invar. or other combinations Fé 
quested. Rolled Gold Plate. Special ma 
terials. 


THe H. A. Witson Compan) 
105 Chestnut Street. Newark 5, New Jers 
































Branches: Detroit ¢ Chicago 


wid 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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ni Syren Shenango-Penn tubular castings can be 
= ' a ——— finished with a surprisingly thin cut, they are 
rightly called “thin-skinned”. Naturally this means a 
minimum of waste metal and a saving in machining 
time—advantages that have proved invaluable to to- 
day’s wartime production, and no less attractive for 
the peacetime picture ahead. 
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For example, as a result of Shenango-Penn’s cen- 
trifugal process, impurities accumulate at the inside 
surface of castings where they are quickly and easily 
removed. Moreover, the castings are accurately concen- 
tric and can be controlled to precise dimensions. So 
Savings in time and metal are bound to materialize, 
either in your own shop or to your equal advantage 
if you choose to have machining done by Shenango- 
Penn whose modern machine tools are available for 
all kinds of precision machining and finishing. 
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Such savings are not the only advantages of Shenan 
go-Penn castings. You'll find the complete story in 
free bulletin 143, with full data. 


SHENANGO-PENN MOLD COMPANY 


656 West Third Street, Dover, Ohio + Executive Offices: Pittsburgh, Pa. 


ALL BRONZES - MONEL 
METAL - ALLOY IRONS 


TRODL 
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im of the means of experiment used by Solar the elimination of hazardous gases, and the control 
is a test.cell, housing testing equipment and a and transfer of heat. 

Wright R-2600 engine. Here Solar engineers study The Solar test cell not only offers a fascinating 
the behavior of exhaust gases to determine the — glimpse of things to come in this growing field, 


effect of the exhaust system on engine and air- but typifies the methods by which Solar expects 
plane performance. 


to lead in their development. Design engineers 
By such methods which eliminate guess work, are invited to consult Solar on their problems 
Solar exhaust systems have been constantly im- in this field. 
proved for fifteen years, and today rate higher in \ 
performance yet are lower in price than ever before. 
A vast new field is opening up for products 


which, like exhaust systems, have to do with the 


thermodynamics of exhaust gases... jet propulsion ee y A 
and gas turbine engines, heat exchangers, and 


accessories for the recovery of waste heat energy, STAINLESS STEEL PRODUCTS 


ee a ee ee a a 
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1. Accurate response to heat treatment 
2. Exceptional uniformity of gauge and width 
3. Exact constancy of grain structure 
4. Rigidly controlled chemical and physical properties 


5. Record of performance in war-front products that assures a home-front preference 


Write for test sample. 


STEEL CO. 


WEIRTON, W. VA. Sales Offices in Principal Cities 


Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa 
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COMBINATION 


THAT COUNTS IN 


Glass gives you more than a protective surface... SLL WUTeL f 


That glass desk top you’ve learned to take for granted 
illustrates a point of importance to designers of new 
products, equipment or processes. 


It embodies many characteristics of glass, in. combina- 
tion, to do a job ho other product could do SO well. 


It protects the finish of the desk top, of course. But also, 
it provides a surface that is hard, abrasion-resistant, smooth, 
beautiful. Its transparency permits observation of material] 
placed beneath it—while that material is protected from 
dust and moisture. The glass top has a permanent finish- 
one that ink or burning cigarettes won't harm. And it is 
quickly cleaned time and time again without injury to its 
lustrous finish. 


These are a few of the many characteristics of glass that 
combine to make it an ideal surface for many of tomorrow's 
products or equipment. We'd like an opportunity to discuss 
with you the practicability of any uses of glass which may 
occur to you. Libbey-Owens:Ford Glass Company, 6035 
Nicholas Building, Toledo 3, Ohio. 








Vo LIBBEY: OWENS - FORD 
, a Gneat Name in GLASS 





Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won't rot, 
oxidize or disintegrate, plus 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape. 


plus 
SURFACE, among the world’s hardest and 


smoothest. Nonporous, won t absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequ iled. 
plus 

STRONG, tempered olass is stronge than 
some metals. A square foot, 14” thick 
withstands pressure of 60 Ibs. per sq. in. 
and thermal shock of 400° F. Will not 


burn 


ELECTRICAL INSULATOR of outstanding 


streneth. 


—— 











Destructible? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application enginee’s SY 


“*Yes'’, you can be sure about glass. 
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The Most Complete Line of 


_ 


U.H.F. Cables and Connectors... 
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In the production of polyethylene dielectric cables Amphenol 
ranks first. This is the solid, flexible dielectric which was 
developed by the Army, Navy and Air Corps for wartime 
electronic use. Amphenol lists thirty-two sizes and types 
approved by the Army and Navy and most satisfactory results 
are obtained thru the use of Amphenol low-loss connectors 
designed specifically for these cables. 

Complete assembly components may be obtained from 
Amphenol. For manufacturers using U.H.F. cables and con- 
nectors in quantity there is a definite advantage in having 
them assembled by Amphenol’s highly expert Cable Assembly 
Department. This assures accurate and skilled workmanship 
and a definite saving of materials and labor. 

Your request-for Catalog D will bring you the latest infor- 
mation on high frequency cables and connectors. Complete 
information on Amphenol assembled units will be furnished 
on request. 
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FROM: POWDER 
TO PARTS 
WITH: POMET 


FROM BAZOOKAS TO BICYCLES 
»«~ RIFLES TO REFRIGERATORS 


Throughout the war, our engineers and production executives have been 
bringing powder metallurgical products up to new highs in precision, 
volume and quality. 


Precise and complicated small parts for bazookas, triggers for rifles, small 
gears and numerous other dense metal parts have been popping out of 
Pomet presses by the hundreds of thousands. 


Many manufacturers who are planning better peace-time products will be 
interested in the speed and economy that Pomet production methods offer. 


Small parts of bronze, iron and other metals can be supplied with close 
tolerances, fine finish, and ready for use with little or no machining. 


If you need small parts that combine volume with quality, get in touch with 
Pomet engineers today. Great economies can be effected in quantities of 
100,000 or more. We will be pleased to quote on blueprints or specifications. 


CLOSE TOLERANCES DUCTILITY OR HARDNESS 
WITHOUT MACHINING COMBINED MATERIALS 


HIGH DENSITY WEAR RESISTANCE 


ice! POWDER METALLURGY CORPORATION 


YOU SEE WHAT 
POMET CAN DO A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-44 Greenpoint Avenue Long Island City, N. Y. 


D : - 
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SHAPES AND FORMS 


In cellular rubber! 


AVAILABLE NOW - cellular rubber made to order for 


gaskets, seals and weatherstrips of various sizes. Capacity now 
available for industrial and war needs. Three types... 
SPONGEX*, with interconnecting cells. CELL-TITE* hard 
or CELL-TITE soft with individual cells. May be made resistant 


to gasoline, oil, corrosive vapors. 


Suggested uses: 


Package Cushioning Shock Absorption 
Container Gaskets Weatherstripping 
Dust Proofing WaterproofChanneling 
Space Filling Grommets and Seals 
Vibration Dampening Instrument Parts 


Sensitive, easily damaged instruments 
are being safely delivered to many fight- 
ing fronts, packaged in cellular rubber, 
rubberized curled hair or bound fibre 


forms. Send for samples. 





% REG. U.S. PAT. OFF. 


Sponge Rubber Products Co. 


123 Derby Place, Shelton, Conn. . Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington * Detroit 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER PRODUCTS 





—————— 


Propuct ENGINEERING — Marcu. 1949 












A Happy Solution 


Paibice. 


PLUS 


DIE CASTINGS 
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An excellent example of design and engi- question of selecting or combining the best 
ents neering teamwork in action is the combina- qualities of both processes in the interest 
ght- tion shown—clear molded plastic container of attractive, more serviceable and more 
b with a high pressure die cast aluminum cap. saleable products. 
per, ™ ° ee . ° 
“b New Products Corporation and Modern By writing to either of these companies 
ibre : 
Plastics Corporation are completely un- you can be assured of an impartial, scien- 
biased on the subject of metals versus tific solution — from Blueprint to Finished 


molded plastics. With them it is always a Product. 







Two Independent Organizations Dedicated to Your 
Product Development 


~NEW. PRODUCTS * 


bENTON HARBOR, Trrrrere oe 
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A NEW TECHNIQUE 


for the production of 


Laminated Bent Parts 


These several examples of lami- 


nated bent parts. were produced 
by a new process developed by 
Weldwood engineers. 

This development makes _pos- 
sible the more economical produc- 
tion of stress-free bent parts and 
permits the manutacture of many 
shapes formerly considered un 


attainabl« 


Parts are light in weight, yet ex- 
ceptionally strong. Wood veneers, 
impregnated cloth, glass cloth, 
impregnated paper — alone or in 
combination — may be used, and 


the number of plies varied to suit 
individual engineering  requir¢ 


ments. As many as 165 plies have 


used successfully. 
inc lude 


agents watel 


WELDWOOD Plywood 


UNITED STATES PLYWOOD CORPORATION 


rld's Le 
18, N.Y 


P) 


Dp 


Branches in Prin 


PRODUCT 


Here are some typical shapes which can b. 
achieved by this new, W eldwood-develot 
technique. While mostly of the furnits 
type, they illustrate the versatility of 
process. 


Engineers and designers will undoubt. 
find numerous instances where 
parts can be used to advantage. 


St”) 


proof adhesives or resins of other 
types, as required. 

This latest Weldwood develop- 
ment is an example of the continu 
ous research which plays such an 
important part in United States 
Plywood Corporation activities 
Our staff of engineers, chemists and 
wood technologists will gladly hel 
on all problems relating to pl) 
wood and laminated materials 
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"1'M THE Plastic gow 
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Plastics and Wood Welded for Good 
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HED BARS 


savings in time, 


p FINIS 


consider the sizable 
ost-war products 


d equipment you could effect in 

nation of these costly oper@ ough the use of 

at Treated, Cold Finished Steel Bars- Tremendously 

yeacetimes, 4 must” in W id War Il, Wyckoff 
demonstrate Wyckoff 


seers Wi gladly 
ifie 


| Finished Bars are being spec 


money an 
by the elimi 
Wyckoff He 
successful in |} 

metallurgical engi 
Heat Treated, Cok 


post-war blueprints. 
EL CO MPANY 


General Offices: PITTSBURGH 30, PENNA. 

Works: AMBRIDGE, PENNA.; CHICAGO, WL.; NEWARK, N. J.3 PUTNAM, CONN. 
Manufacturers of Carbon and Alloy Steels - - - Turned and Polished Shafting - - nd Ground 
Shafting - - - wide Flats up to 12” x ”. @ Complete Annealing and Heat 


_ Turned a 


Treating Facilities. 


1945 





We Are Doing Today... 
What Can't Be Put Off Until Tomorrow! 


RECISION PLASTIC PARTS... Today, the 
fabrication of precision plastic parts used in building many 
types of urgently needed equipment for our armed forces is 
our first consideration. That is why we are doing today and 
every day, those things which cannot be put off until tomor- 
row ... lest our gallant fighting men be deprived of material 
which arrived too late! 

Our sights are set to victory...and the facilities of our 
entire organization geared to help make that Victory possible. 


IF YOU ARE LOOKING FOR A SOURCE to produce fabricated 
parts better... faster and more economically, then send us the specifica- 
tions on your next job. You are also invited to use the facilities of our 
Engineering Department either for consultation or design ideas per- 


taining to your parts requirements. 








Specification Fabricators of 
VULCANIZED FIBRE, CORK, CORPRENE, 
PHENOL FIBRE, RUBBER, ASBESTOS 
AND OTHER MATERIALS 


Branch Offices: 


_ DETROIT: 4835 WOODWARD AVE. FABRICATORS, INC. 
CHICAGO: 4317 RAVENSWOOD AVE. EAST ROCHESTER, N. Y. 
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Sizes closely parallel most require- 
ments — saving time and material. 
Quality is high; Ampco Hollow Rod 
actually is replacing forged material 
in valve seats for aircraft engines — 


evidence of its clean, sound struc- 


. . « Specialists in engineering — produc- 
tion —finishing of copper-base alloy parts. 


Marcu. 1945 


ture and excellent physical proper- 


ties... This Ampco product is 
intended primarily for bushings, 
sleeves, leadscrew nuts, and similar 
machine parts. Write for new price 


list of Ampco extruded products. 


Ampco Metal, Inc. 
Dept. PE-3 Milwaukee 4, Wisconsin 
Ampco Field Offices in Principal Cities 





Mu 


NEED HELP? 


A few basic types of synthetic rubbers are 
being surrounded by an ever-thickening 
fog of trade names and other designa- 
tions. It is the result of the rapid devel- 
opment of the synthetic rubber industry 
and not a “deep-dyed plot” to confuse 
the unwary. 

But the fact that confusion does exist is 
a challenge to everyone vitally concerned 
with the new world of product develop- 
ment opportunities opened by synthetic 
tubber technology. 


Here at “Ohio Rubber,” ORCO techni- 


SF, a 


SoCo 


cians are keeping abreast of the compli- 
cated and ever-changing map of synthetic 
rubber. Without favor or prejudice (Ohio 
Rubber is a user, not a producer of 
synthetic rubber) ORCO technicians 
seek only to apply the advantages of 
ALL varieties of synthetic rubber to 
the particular requirements of each 
specific application. 

If YOU seek help on rubber or synthetic 
rubber for molded parts, extruded parts, 
or rubber-to-metal adhesion parts, 


CALL “ORCO.” 


Avan at ee Rep CgR TE | 


Re ee ee ee ee 


460-0! 


: \ | 


THE Qnio RuBser Company - Wiuoucwey. Ono 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS + WASHINGTON + CLEVELAND 


‘7 
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. « « to learn how you can benefit from the economies that have been 
effected in the production of fabricated parts from non-ferrous tube. 


e«- JUST OFF THE PRESS 


This attractive, thirty-two page brochure describes diverse oper- 


ations employed in the fabrication of tubular parts of copper, 
brass, and aluminum. It is pro- 


fusely illustrated and carries | QLVER yz 


many charts and tables which 
should prove useful to anyone TUBE DIVISION 
working with seamless non- 


ferrous tubing. CALUMET & HECLA \ VV / CONSOLIDATED COPPER COMPANY 


Write for your copy on your 


1417 CENTRAL AVENUE © DETROIT 9, MICHIGAN 
company letterhead. 


In Canada: UNIFIN TUBE CO., LONDON, ONT. 


BUY MORE WAR BONDS | 
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If you could check at a glance all of the wartime production OSTUCO recognizes the tremendous benefits quality steel 


and structural problems on, say, aircraft engine mounts—or tubing can offer its customers both structurally—and pro- 


in finding general production short cuts—or in adding duction-wise, That’s why ostuco checks quality in every 


superiority to fighting “front” equipment — you'd likely be operation, For example, on this page is shown the magnetic 


surprised at the number of “answers” which have been found inspector which separates analyses and shows up cracks, 


in steel tubing. Steel tubing offers “strength-weight” advan- laps, small cuts and other defects. Dependable delivery of 


tages in more ways than ever before—a fact revealed in the quality through the years has earned for ostuco an enviable 


ever-widening variety of demands on osTuco’s production, record of low rejects—an enviable reputation for work- 


ability and adaptability on the production line. 

Are you planning postwar superiority in your field? Why 
not check with the osTUco engineers to see how OSTUCO steel 
tubing can contrsbute to that superiority. Simply contact the 


sales office nearest you: 


CHICAGO 6, ILLINOIS Civic Opera Bidg., 20 N. Wacker Drive 

CLIVELAND 14, OHiO 1328 Citizens’ Bldg. 

DETROIT 2, MICHIGAN 2857 E. Grand Bivd. 

HOUSTON, TEXAS 1006 Washington 

LOS ANGELES, CALIF Suite 200-170 So. Beverly Drive, 

Beverly Hills, California 

MINNEAPOLIS 2, MINN.......................402 Thorpe Bldg. 

MOLINE, ILLINOIS : ee 225 Fifth Ave. Bidg. 

MONTREAL, QUEBEC, CANATDA. ........03735-3745 St. James St. 

Spee Waren Core U7, MV... ......%. 70 East 45th Street 

PHILADELPHIA 9, PA........... ; 123 S. Broad St. 

SYRACUSE, N. Y eee ee rer eee 

TORONTO, ONT., CANADA........... 77-79 front St. E 

The “magnetic inspector’ — typical of the many machines and TULSA 3, OKLAHOMA... wseeeeees. 604 Tulsa Loan Bidg. 
operations which constantly “keep an eye”’ on quality at OSTUCO, VANCOUVER, B. C., CANADA 1016 Mainland Si. 


THE OHIO SEAMLESS TUBE COMPANY 








Msi y 


STEEL ¥s 





PLANT AND MAIN OFFICE - SHELBY, OHIO 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD 
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Highly significant among countless new materials developed for war requirements is Styraloy—trade name 
for a remarkable group of plastics belonging in a category between rubber-like materials and rigid thermoplastics. 
‘Working it out together” with the Armed Forces, Dow developed the first of this impressive new line 
Styraloy 22—to provide a one-piece cable sheathing with a low power loss at high frequencies and possessing 
creat durability and flexibility. These unique qualities—combined with others presented below in capsule form 

point to its use in a broad range of products. As a result, unlike many war-born materials, Styraloy anticipates 

| peacetime career of great importance. 
Now that Styraloy is available for commercial purposes, molders and manufacturers or designers will find 
Dow equally willing to cooperate with them in developing to the fullest extent the numerous applications 
dicated by the impressive list of Styraloy’s properties. “Let’s work it out together.” 

e 

}- 

i 

nm 

ey 

a 

5. 

a. PRESENT AND POTENTIAL USES: One-piece cable sheathing; handles for re 

Re tools, household appliances, etc.; gaskets; bushings; coil forms; floor 

“< mats; scuff plates; many applications still to be ascertained. 

vi PROPERTIES AND ADVANTAGES: High dielectric s h, low power loss 

: over all frequencies. Power factor only .005 at 100-300 megacycles. 

a Flexible and shock resistant from —90° F. to 212° F. Specific gravity 

i less than 1 (floats in water). Water absorption only .2 to 5%. Resists 
heat, ozone, and most chemicals. Highly resistant to abrasion. Resists 
permanent indentation. ever suited to extrusion of complex cross > 1 1a 
sections and readily fabricated by other molding techniques. Easily I J d A fom, 5 | C ey 

oe machined, 

f THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN a Se : sigpie 
New York © Beston + Philadelphia + Washington + Cleveland + Detroit SARAN * SARANFILM * 
Chicage «© St. Lewis ¢ Houston + San Francisco * Los Angeles + Seattle 

RB I G 
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WIE OR BE DRIVEN! 


NSTEEL PULLEYS take both the active 

and passive roles in power transmission with equal 

efficiency. New integral fabrication methods produce 

a light weight, steel strong, perfectly balanced single 

or multiple groove pulley. The V-belt groove on 

all units is roller-conditioned during forming on 

patented automatic machines, thus assuring perfect 

long-life contact surface. Production of Spunsteel 

units is speeded by unusual adaptations of stamping, 

automatic roller forming, furnace and induction brazing, 

welding and high speed machining. Unit costs are low, 

performance records impressive. Learn how Spunsteel 

Pulleys for fan, generator, and water pump applications 

can better your production, reduce costs, and assure con- 

sumer satisfaction. Spunsteel engineers will gladly discuss 
special problems. 


\ 


SPUNSTEEL META 
ENGINEERING 


War's impetus gave Spunsteel 
engineers an unprecedented op- 
portunity for development of 
metal-working techniques. Ex- 
pensive forgings and machined 
bar stock parts, slow to make 
and heavier than needed, were eco- 
nomically replaced by high-production- 
rate Spunsteel assemblies of stamped 
components. Your peacetime production 
can use advantageously the engineering insight 
and special equipment which beat many a war- 
time challenge. Investigate now, whatever 
your requirements. Spunsteel facilities are 
described in detail in the brochure 
offered below. 


a 
SEN Re... 


Aaue You Written for 9¢7 A tal e fore s i Shey A BONDS 
YOUR COPY OF THIS 6-PAGE ie _ FOR KEEPS! 
BROCHURE "METAL ' 


ENGINEERING” is ready to 

mail. Photographs and techni- 

cal data on Spunsteel accom- [EUEmumamE 
plishments point the way to 
savings in time and expenditures for your 


metal parts. Send your request today! CORPORATION 
2042 DUEBER AVENUE, S. W. - CANTON 6, OHIO 
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Applying sealer to faying 
surfaces of metal 


N™ thanks to the development of Presstico 
Spot Weld Sealer, you can quickly and 
easily obtain air, moisture, and waterproof 


seals between spot welded joints and seams. 


This new sealing compound is applied to 
the faying surfaces of the metal before weld- 
ing. It does not affect the strength of the weld, 
has no corrosive effect upon the metal, and 
retains high cohesive, adhesive, and sealing 
properties throughout a wide range of tem- 
peratures. It effectively prevents corrosion or 


rusting in the joint. 


| PRESSTITE 


Seating Comeouncs 


Spot welding operation — sealing 





compound between seam 


Presstico Spot Weld Sealer is available in 
flow-gun, brush-on, and spray-on types. It has 
been thoroughly tested and already is being 
extensively used by the automobile, railroad, 


and refrigeration industries. 


Developed by the Presstite Engineering 
Company, for many years specialists in the 
field of sealers, coatings, and adhesives, Press- 
tico Spot Weld Sealers have a wide variety of 
applications throughout all industry. It will 
pay you to write to Presstite for full informa- 
tion on this, or any other industrial or com- 


mercial sealing problem. 


PRESSTITE ENGINEERING COMPANY 


3958 Chouteau Avenue « St. Louis 10, Missouri 
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Rotor for shipboard power transmission. Ring, 


lug assemblies, mounting inserts and 
steel sleeve at center are mo/ded in position. 
Transter molded of high impact macerated fab- 
ric material 


wire and 


Cut-away view of swivel joint assembly de- 
signed for installation in 41” turret space. 
The rotor and stator are molded and assembled 
complete 


(Above) Rotor designed for top turret of Fly- 
ing Fortress. Wires are molded in, and covered 
by at least 3/32” of plastic, providing excellent 
insulation. 


These rotors, or slip ring assemblies, are 
outstanding examples of the practical 
value of plastics and metals molded in 
combination. Rotors are essential re- 
quirements for the transmission of power 
to a revolving part, such as the power 
operated turrets of military aircraft. 
Essential operation and life itself de- 
pend on smooth, uninterrupted per- 
formance from these transmitting units. 
By transfer-molding the rotors, we save 
machining and assembly time and in- 
corporate the best features of plastics 
and complementary metals. 

Rings, wire and lug assemblies are com- 
bined in single units perfectly aligned. 
A molded rotor assembly has superior 
properties as to permanence of align- 
weather, 


The 


engineering and molding 


ment, resistance to tempera- 


ture and vibration. 
experience which has pro- 
duced these improve- 
ments will be available for 
your postwar products. san & hata 
SEND FOR A COPY OF FOLDER FILE PE3, 
OUTLINING OUR PLASTIC SERVICES 





Turret swivel joint for Navy patrol bomber gun 
turrets. Transmits power, supplies oxygen, con- 
nects radio and telephone circuits. Rotor assem- 
bly is in two sections 1 5-ring, and 1 7-ring. 
Housing is transfer molded phenolic piece. 


Slip ring assembly designed for aircraft. Trans 

’ ’ } 2 
fer-moided with 22 rings of copper alloy, stvet 
finished for improved contact and corrosion 


resistance. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


MOLD MAKING ¢ INJECTION & TRANSFER MOLDING © COMPLETE ASSEMBLY 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto: 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle ———— 
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Strength of this joint is indicated by 
test section where parent metal failed 
in test which left brazed joint intact. 


WILL BRAZ 


OR CUT YOUR COSTS? 


Intricate machined or cast Parts are being discarded, more and 
more, to be replaced by built-up structures joined by brazing. This 
is particularly true with the increasing adoption of Phos-Copper 
for brazing copper, brass and bronze. 

With this unusual alloy, tests and actual operations have shown 
brazed joints stronger than the parent metal... corrosion re- 
sistance equaling the parent metal . . . electrical conductivity 98% 
as great. Its low free-flowing temperature has saved time as well 
as permitted the brazing of lighter sections. Further, these are the 
reasons why Phos-Copper is replacing tin and silver-bbse solders. 

“Copper brazing may be done in any of five wa 
incandescent carbon, dipping and electronic heat, and in 
It is furnished in rod, strip and special shapes. 


s5—by gas, 
furnace. 


For further information on Phos-Copper, ask your Westinghouse 
representative for book B-3201. Or request it from Westinghouse 


Electric & Manufacturing Company, P.O. Box 868, P&tsburgh 


30, Pennsylvania. J-90555 


NG SIMPLIFY YOUR PRODUCT DESIGN 


QS-COPPER gives 


K 
—since P « advantages! 


these te 


Low melting point ae 
a 
t capillary 
, Excellen yard 
Self-fluxing oO” most W 
Strength . 
Absolute uniformity 
Fatigue resistance are 
High electrical con 
Corrosion er = 
Can be tinned or elec 
: er first cost 
10 Low 


4 
6 


plated 


8 
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OFFICES EVERYWHERE 


Parts similar to these have been by forging 


and by upsetting. These parts are produced inexpensively by brazing a collar 
block to a length of standard tubing. 


made by casting and machining, 


345 
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— but it won’t get fat 
on INSUROK T-640! 
Here is a modern precision plastic 


that’s tailor-made for the humid, 
spore-laden atmosphere of the 


tropics. Under conditions where © 


hungry, fast-growing fungi and 
mildew eat their way into equip- 
ment, destroying it in a matter of 
hours—INSUROK T-640 is proving 
its ability to outlast and out-per- 
form ordinary materials... with or 
without protective finishes, 

The reason is simply that, so far 
as we know, there is no laminated 





as 


Parts made of Laminated INSUROK 
T-640, typical of those used where 
low moisture absorption is essential. 


Up 


fungus likes its “supper” warm and wet! 


phenolic plastic which has the /ow 
moisture absorption of Laminated 
INSUROK, Grade T-640. In addi- 
tion, it has uniform dielectric and 
mechanical characteristics, and can 
be fabricated. These and other fea- 
tures make INSUROK T-640 ideal 
for use with radar, communications 
receivers and transmitters, and a 
variety of other war or peacetime 
products. Write for complete in- 
formation about INSUROK T-640. 
Or ask Richardson Plasticians to 
suggest a grade or type Laminated 
or Molded INSUROK best suited to 
your needs. 





The RICHARDSON COMPANY 


1¢@) 
NEW BRUNSWICK. N. J FOUNDED 1868 INDIANAPOLIS 1. INO LOCKLAND. CINCINNATI 15 OHIC 
ole lelk aie) sale 2a Pre rece ee - Leni moll. (ciel a -lelh ara llel lich a. NEW YORK OFFICE. 75 WEST STREET. NEW YORK 6.N. Y 
CLEVELAND OFFICE: 326-7 PLYMOUTH BLDG... CLEVELAND 15. OHIO 


MELROSE PARK, ILL 
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N addition to their high quality and 
I accuracy, Wellman aluminum and 
magnesium sand castings offer im- 
portant plus advantages for your 


future products. 


Product appeal—the combination of 


SAND CASTINGS 


Proper 


4 





ENGINEERING 


LLMAN 


good performance, and appearance 
and mechanical design — often can 
be greatly enhanced by the use of 


light metal castings. 


Our thirty-five years’ experience, and 
modern laboratory, foundry and pat- 
tern shop facilities are among the 
important reasons why we believe 
we can work advantageously with 


your company. 


Phone, wire or write and we shall 
be glad to supply further information 
and quote on your casting and 


pattern requirements. 





Typical Magnesium Applications: 


Aircraft and Automotive 
Engines 





2557 EAST 93rd STREET * 


Aircraft and Automotive 
Wheels 


Bus Parts and Equipment 

Business Machines 

Cameras 

Conveyors 

Dockboards 

Exhaust Fans 

Flasks and Core Boxes 

Household Appliances 

Marine Engines 

Office Equipment 

Portable Equipment 

Portable Tools 

Printing Frames 

Pulleys 

Radios 

Railroad Car Parts and 
Equipment 

Sewing Machines 

Spools 

Textile Machinery 

Truck and Trailer Parts 

Typewriters 


BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 
CLEVELAND 4, OHIO 


CASTINGS X-RAY INSPECTED 
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LOBEIRON Seamless Pressure Tubing toughness of Globeiron. 

99.5% > iro is manufactured , 
(99.570 pure iron) is ma . Bulletin 113 gives the complete facts on 
by piercing solid rounds and rolling them . 
‘ Globerion advantages — write for your 
into tubes. It is pressure tubing that is 

asd copy today. 
easily formed or welded and offers 


unusual qualities of corrosion resist- 

® STAINLESS TUBES ia ok CONDENSER AND 

* BOILER TUBES Aa HEAT EXCHANGER 
*& GLOBEIRON TUBING TUBES 

rolled in and beaded: condenser tubes *% GLOWELD TUBES TUBES *& MECHANICAL TUBING 


may be expanded, flared, or flanged G L 0 i E S T E E L 
readily because of the ductility and 


ance — ductility — toughness. 


Boiler tubes of Globeiron are easily 


6015 


LOBE STEEL TUBES C0., Miuauhee 4 Wa. USA 
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’ BS. Fechnical facts resulting from comparisons of materials, proc- 









tallurgical 


Boye am ts , 

ifs) in utilizing aluminum 
-Casting techniques, 
pirements. 


hundreds of applications of 
you in obtaining unusual 
of high strength aluminum 


i@ correct combinations of physical 
meet given service conditions; and how 
lent physical properties and heat treatment 
Of aluminum alloys to protect your product 





possibilities which may be realized 


; th use of permanent-mold-castings and metal from 






and costs usually overlooked and unappreciated except 
by those of broad specialized experience in the highly skilled 
art of permanent-mold-casting on a mass production basis. 





depend on the Use of Aluminum Alloys? 


If you are looking ahead toward that bright and not 
so distant day when free enterprise will return to a 
competitive basis, maybe you'd better check up on the 
uses and merits of permanent-mold-castings through 
a Permold Engineering and Metallurgical Review, and 
get acquainted with things that point to a better and 
more prosperous future. 


Permanent-mold-casting techniques utilize to the 
utmost the excellent physical properties and heat treat- 
ment potentialities of aluminum alloys. 


High strength and light weight will be a tough team 
to beat in peacetime products. Permanent-mold-casting 
techniques develop, by the chill effect of the metal 
mold, the maximum strength and soundness inherent 
in aluminum alloys. Practically all of the high strength 
aluminum casting alloys can be utilized. This strength 
can be increased by heat treatment to a point that can- 
not be equalled by castings made by any other process. 
Higher strength, plus uniformity, in casting 
quality permits the use of a much lower factor 


THE 


4 


¥ safety in designing; hence, lighter weight sections. 


—— piece price for each part at the point of assembly 
isWusually the result of: (1) Employing the correct 
ni i 9 ag technique; (2) of taking 
advantage of the savings available through the use of 
metalfrom re-melt sources; (3) of a simple, straight- 
forwarg design which permits a high rate of mass 
producfon with minimum scrap loss in machining 
and procgssing. 

A Permolf® Engineering and Metallurgical Review will 
identify th@guality and cost reduction advantages of 
aluminum alloys in permanent-mold-castings for you. 
To obtain mK utmost of these advantages, designing 


must be done geal for permanent-mold-casting 
techniques. 


Ask a Permold ineer or Metallurgist to show you 
how to design 7 to meet a given service 
condition and to r@luce cost at the point of assembly. 


perMolda He representgPermold’s 24 years of venture- 


some technical ¥nd foundry experience. 


‘ 
PERMOLD COMPANY 


900 West Liberty Street e MEDINA, OHIO 
In the Cleveland Industrial Area 













HE UNUSUAL properties inherent in Plaskon 

Materials make them especially suitable for the 
molding of parts, complete units, or assembly of, 
attractive and serviceable products in wide variety, 
Plaskon Materials for molding are high in utility 
and decorative properties, giving products made from 
them impressive sales advantages. 








Plaskon Urea-Formaldehyde Compound 

1. Wide range of lightfast hues, from translucent natural and 
pure white to jet black. 

2. Smooth surface, eye-catching, warm to touch. 

3. Completely resistant to common organic solvents, impervious 
to oils and grease. 

4. Possesses extremely high flexural, impact and tensile strength. 

5. Highly resistant to arcing and tracking under high voltages 
and high frequencies. 


Plaskon Grade 2 Compound 
A Plaskon urea-formaldehyde of good quality, lower in price 
than regular Plaskon, and adaptable to economy production 
requirements. 
High resistance, to, and retains lustre, surface and color in, 
presence of water, common organic solvents, soaps, etc. 
Identical unusual dielectric strength and freedom from arcing 
and tracking as regular Plaskon. 
Furnished in one shade of black and brown only. 


Plaskon Melamine Compound 
1. Assures ample protection where water or high humidity 
prevent the use of urea compounds. 
‘ 2. Exceptional resistance to acids and alkalies. Non-porous 
Plaskon Molded Color Adapter Cone non-corrodible. ™ 7 
on Army Dental X-Ray Machine. Under extreme conditions of heat and humidity, is non- 
: tracking, highly resistant to arcing, and has high dielectric 
strength. 
Highest heat resistance of all light-colored plastics. 





Plaskon Resin Glue 
Materials bonded by Plaskon Resin Glue cannot be separated 
at glue line—the material fails first. 
. Plaskon glue line is completely moisture-resistant, cannot be 
weakened by mold or fungi. 
Maintains its tenacious grip in heavy-duty service for years, 
under water, on land, in the air. 


PLASKON DIVISION 
LIBBEY OWENS FORD GLASS CO. + 2126 Sylvan Ave., Toledo 6, Ohie 


Canadian Agent: Canadian Industries, Ltd., Montreal, Que 


Attractive Molded Plaskon Urea- 
Formaldehyde Radio Cabinet. 


Molded Plaskon Widely Used for Electrical Service Parts. 





fe] 
Household Thermostat 


Housing of Plaskon 
Molded Color. 





Electrical Circuit Breaker Parts of 
Plaskon Molded Color. 


Plaskon Low-Pressure Laminating Resins 
for Heavy Duty Structural Members. 
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— | << Die Casting Cut Cost 
“RED” HARVILL’S — From $17.00 to 98c each 


Production Line Die Casting Machine Camera door 7” in diameter was pre- 


viously machined from brass casting 

for a total cost of $17.00 including 

Installed in your production line as a machine pressed-in pin. As a die casting with 
tool, the new Harvill high-pressure, cold cham- pin cast in place, total cost is 98 cents. 
ber die casting machine will drastically cut costs ee eee ee 
& 7 , light leak and piece held flat to a close 

The case history at the right is only one of hun- coleteeee, Am eussemee ense of ennn- 


dreds of typical examples. omy, but not uncommon with “Red” 
Harvill. Submit your parts today. 


A “Complete Package Plan”’ is available for all 
types of metal working industries. Write today, 
on company letterhead, for fully illustrated bro- 
chure. To be competitive, you cannot afford to 
overlook this new machine tool! 


REP 
H. L.~ HARVILL MFG. CO. 


P.O. Box 335-A VERNON, CALIFORNIA 
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HAND OF THE SPECIALIST 








Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 


Cleveland, Ohio 
Dallas, Texas 
Dayton, Ohio 
Detroit, Mich. 
Evansville, Ind. 


BRANCHES 


Greensboro, N. C. 
Hartford, Conn. 

Indianapolis, Ind. 
Kansas City, Mo. 
Los Angeles, Cal. 


Lutz, Fla. 
Memphis, Tenn. 


Milwaukee, Wis. 


New York, N. Y. 


Philadelphia, Pa. 


Pittsburgh, Pa. 
Rochester, N. Y. 
St. Louis, Mo. 

San Francisco, Ca! 
Syracuse, N. Y. 


ONTINENTAL RUBBER WORKS °1:..° 


* U.S.A.* 
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FABRIC PARTS when joined with parts made 
of other materials create important assemblies 


which meet industry’s most rigid specifications. 


FABRIC ACCESSORIES are frequently used 
to “round out” a major line...to fill a need for 


added protection... portability or convenience. 


FABRIC PRODUCTS are reaching new goals 
through the full utilization of the improved 


methods of treating and coating standard 


cloths . . . and by the advantages gained 


through the application of 
the many new war-developed 


~ synthetic fabrics. 


CORPORATION THE C. K. TURK CORPORATION 


Product Development Division 
333 No. Michigan Ave., Chicago 1, Illinois 
Factory and Heme Office: South Bend, Indiana 


FABRIC-at@ez~ TO INDUSTRY 
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Apply “engineering” to your industrial fabric 
requirements just as you do when you 

work with metal, plastic or wood . .. it 
performs these three important Senctiab 


@Leads to advantages gained through 
improved or advanced design. 


@ Taps the resources of the entire fabric 
industry to obtain the exact fabric 
for your requirement. 


@Provides modern facilities and skilled 
workmanship to produce your 

fabric parts, accessories 

and products. 


m a jo rT re 
show 
Bathhas 


Tanks 


TURK’S “PACKAGED” ENGINEERING 
PLAN OFFERS YOU THESE SERVICES! 


DESIGN... 

the first step toward building 

functional advantages and 

economies into your indus- 
_ trial fabric parts, accessories, 

or products is to call in a 

Turk Engineer for competent 
> design counsel, 


FABRIC SELECTION... 
Turk’s broad knowledge and 
daily contacts in the field of 
fabrics will prove invaluable 
in selecting just the right fab- 
ric for your specifications. 


PRODUCTION... 
modern methods and ma- 
* chines combine with the skill 
. of experienced workers to 
» make the fabric products pro- 
~ duced by Turk the very high- 
S— est in quality and satisfaction. 








POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING + DESIGNING + MACHINE WORK °* SPINNING 
GAS AND RESISTANCE WELDING + STAMPING *« ELECTRICAL WORK 








—_" 
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It will take you to a Sure Cure 
for Production Ills 


Precision is 


winning the war— 


Let it win the peace 


for YOU! 


A complete | 
inspection labora- 
tory on wheels 
for 
ONLY 


$18 50°° , THE MOBILE UNIT INCLUDES: 


1) @ set of 83 inspection grade gage blocks, a four-range 


electric comparator, (3) optical flats, Monolite, 
flat, (©) master square, (7) parallels, 


master 
pointed accessories, 
gage block holders to make gage combinations, pre- 


cision surface plate, ||!) a complete set of instructions on the use 
of every instrument, set of 3 straight edges, each with 4 
blades, 5-inch sine bar, magnifying light, and a 
vernier gage block. 
Where DoALL Gages 
Are Made 


Write for new 
QUALITY CONTROL BOOK 


CONTINENTAL MACHINES, INC. 
1332 S. Washington Ave. °* Minneapolis 4, Minn. 
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Are Your Machines 


TONGUE-TIE 


when your customers ask 
Questions? 


T 
- 


nee 


If a user of your machine wants to know how many without causing basic changes. See exactly how 
turns, strokes, operations, pieces or other units have been | you would profit by adding the tag below to yout 
completed up to any given moment, can your machine chines . . 
tell him exactly, at a glance? Or will he have to make a 
cold guess and take the chance of throwing his produc- 
tion schedule out of gear? 

He won't have a moment’s doubt or uncertainty, if he 
has everything under Veeder-Root Counrrol. And this 
means that machines equipped with Veeder-Root Count- 
ing Devices always have the needed Facts-in-Figures on 
production right on tap . . . sothat any tendency toward 
shortages, over-runs or mechanical difficulties may be 
detected and arrested immediately. These devices are 
compact and lastingly accurate... have simple drive- 
connections . . . fit readily into most design limitations 


.aS a new and compelling merchand 
feature. Write to 


VEEDER-ROOT INCORPORATED 
Hartford 2, Connecticut 
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It zeecat- be right 


The non-ferrous metals made in Western 
mills are held as rigidly to the specifications 
as an apothecary’s prescription. At Western, 
we take specifications literally. There can be 
no deviation, 


any more than a druggist can 

deviate from his prescribed number of grams. 
That degree of exactitude is common 

practice here in producing brass and 

other copper base alloys. If your special 

requirements call for extremely close 


tolerances and exacting tempers or fin- 


ishes, the metal will be made that way— 
custom made to exactly suit the part it is to 
play in your production plans. 

Western mills at East Alton, Ill., and New 
Haven, Conn., are supplying copper and re- 
lated alloys in stamped parts, sheet, strip and 
long coils—highest quality metals that meet 
every requirement. Much of our large capacity 

is devoted to war needs but it is pos- 
sible we can serve you and will welcome 
the opportunity. Western Brass Mills, 
East Alton, Ill., Division of Olin 
Industries, Inc. 


WESTERN BraASS MILLS 


“INDUSTRIES 


BRASS COPPER INC. 


BRONZE PHOSPHOR BRONZE - NICKEL SILVER - 


D, 
TROD 


r ENGINEERING — Marcnr, 1945 





When you choose Auburn as your custom 
molder, Auburn’s engineers will construct a 
mold that will take full advantage of all the 
inherent characteristics of the plastics ma- 
terials used... a mold that will mean unin- 
terrupted, economical production of your 
plastics part. 


This mold-making ability is the result of 
Auburn’s 68 years molding experience .. . 
years in which Auburn’s skill and reputation 
have grown steadily until, today, the Auburn 
mold mark is virtually a guarantee of a 
perfect molded part. 


For small parts molded automatically at low 
cost, write: Woodruff Company Division, 


Auburn Button Works, Auburn, New York. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 











® Lessons learned in wartime manufacturing have made it 
easier for us to tell you about Nickeloid Metals. One war- 
time lesson was that costly basic metals could be eliminated 
and less expensive ones used if the surface were electro- 
plated with a durable, corrosion-resistant coating such as 
chromium, nickel, copper or brass. 
that proved our case was 
procedure . . 


Another wartime lesson 
simplification of manufacturing 
- eliminating operations, and thus reducing 
costs while speeding production. Nickeloid Metals are tailor- 
made for high-speed, automatic fabrication. 
perts recommend them, 


Production ex- 
Write us for more information. 


% 

= AMERICAN 
NICKELOID 
COMPANY 


Established 1898 
‘PERU, ILLINOIS 


Pre-Plated 
METALS 


iw) 
OC 
kL 
“w 
Ss 
NICKEL ~ CHROMIUM> BRASS + COPPER + ZINC y 
Electre - plated 10 ALL COMMON Base METALS Oi 

7) ALSO LACQUERED COLORS RS 


,) SHEETS AND COILS 9g 
Sp y 
AND Larcts* 
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HERE are times in the lives of all good engineers 2. Permanent hermetic seals against gas, oil and 
when a crystal ball would come in mighty handy. water between glass and metal or glass and glass. 
We know because we've had many a problem where 3. Com 
it looked like aid from it was the only solu- 7 
tion. Instead, we found that sound engineering plus 
the outstanding physical properties of Corning’s 4. Corning’s metallizing process produces metal 
electrical glasses usually supplied the answers. areas of fixed and exact specification, permanently 
bonded to glass. 


mercial fabrication to the fine tolerances of 
precision metal working- 


These same glass qualities are ready to help you 
produce better postwar electronic products. Which 
do you need? 


* * * 


; a Write us about your problems. We'd be interested 
1. High dielectric strength- high resistivity — low in seeing if glass can help you. Address Electronic 


wer factor wide range of dielectric constants Sales Dept-., R-3, Bulb and Tubing Division, Corning 
low losses at all frequencies: Glass Works, Corning, N. = 





FIN 
J HN INE Electronic Glassware 


| 
Kesearch in Glass 


“PYREX”, «Vy 
>, ® “Vj . 29 
Prop -E YCOR” and «CORNING” are regi 
y e, 
‘NGINEERING gistered trade-marks and 
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indicate manufacture by orning ( ss Works, ( ornin =e 
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TO THE MEN IN UNIFORM.. 
OUR AMERICAN SOLDIERS 





HE proud distinction of 
wearing the uniform of 
an American soldier is 


borne by millions of men in the Army and Navy. Never has 


from Waterbury Companies, Inc. 
Museum of Early American Products 


the Government failed to provide them with the finest | 


equipment, weapons and uniforms. It has been the privilege 
of this old established manufacturing company to supply the 
U. S. Armed Services with uniform buttons and other in- 
signia since the War of 1812. We still do. 


Buttons are but one of the many products of Waterbury Companies, | 


whose large modern plants are equipped with the latest machinery for 
large scale production of Metal and Plastic products on a contract 
manufacturing basis for almost any purpose. 


Waterbury Companies, Inc., with both Plastic and Sheet Metal 


Facilities, provides unified responsibility in the manufacturing of Plastic 
and Metal Parts. 


WATERBURY COMPANIES, INC. 


Formerly WATERBURY BUTTON CO., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT 


You'll like the way 


q ee | HOBART 
ee ee 


“h ge! © make strong, smooth, 
ie if ductile welds so 


| EASILY and QUICKLY 


n exclusive ad- 


: whee 
the inner r make 


e. 
voltage and amperag 


the 
ou will find on n° © 


of welder: ; 

your job pantced co 
HOBART BROTHERS na 
Box PT-35: Troy, OM 


— 


alua. Ye ) os | 
Get these books now! ‘vo serrce ane woning 


nas 


“Practical Are Welding” 
A complete new text- 
book, training course, 
and daily reference 
manual on arc weld- 
ing. $2.00 postpaid. 


“Practical Design for Ar¢ 

Welding."' Over 100 

ideas that will save 

you time and 

money in red@e- 

signing your own 

products for are 

welding, 7am 

: . $3. re- 

Welder's Handy Vol. $ 

Vest Pocket Guide. 
Has Tables, Charts, 


“One of the Worlds Largest Builders of Arc Welders 
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Jathion Ideas... Molded in PLASTICS 


You necd never have any inhibitions about intricacy of design in a product to be molded in plastics 
if one fundamental rule is observed— sound product engineering. TECH-ART’s engineers successfully 
meet the problems of intricate design day after day. With almost imperceptible modifications they 
engineer a designer's gossamer-like sketch into workable plans for TECH-ART’s skilled mold builders. 
Then TECH-ART’s vast molding facilities translate into four dimensions that which 

but a short time before was a designer's dream. Possibly we can 

assist you with that idea you may have for a product 

to be molded in plastics — add it to our ever- 

growing list of plastic success stories, 

Your inquiry is invited. 


> 


Another Plastics Success Story 


- These items are among those few which TECH-ART is 


molding today for civilian use. Brought to us by one 
of the country’s leading handbag manufacturers to 
peiYo) Co ME MMe Mel (Leta tcetsl-soletd-selM@monl-serrle)e)let-it tomb rrlott-s ate! B 
they are typical. of the infinite variety of civilian items 
which TECH-ART will mold in vast numbers into plas- 


tic success stories in the years of peace that lie ahead. 


36th Ave. and 4lst Street * LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


4 PIONEER PLASTIC MOLDERS .. . Established 1891 
PLASTICS COMPANY ore 





It costs you LESS fo 
pay a little more for 


SILLCOCKS-MILLER 


Precision-made Plastics 


* ae 


YOUR QUALITY SOURCE FOR 
DESIGN, DEVELOPMENT AND 
CLOSE-TOLERANCE PRODUCTION 


lf your plastic parts or products call for 
fabrication to extremely close tolerances, look 
to Sillcocks-Miller specialists . . . pioneers of 
precision-made plastics. 


Recognized everywhere for high quality fab- 
rication, The Sillcocks-Miller Company offers 
oe a combination of long experience, know- 
ow and outstanding facilities, to help you in 
the design, development and production of 
your plastic parts requirements. 


You may pay a little more for Sillcocks- 
Miller quality, but it costs you less in the long 
run — performance, ateledion and savings 
considered. 


Write for free booklet presenting a 4-point 
service to help designers and manufacturers. 


THE SILLCOCKS-MILLER COMPANY 


Office & Factory: 10 W PARKER AVE., MAPLEWOOD, N. Jj 
Mailing Address: SOUTH ORANGE, N. J 


IT COSTS YOU LESS TO PAY A LITTLE MORE 
FOR SILLCOCKS-MILLER QUALITY 
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NO MOLD 


REQUIRED 
RUBBER CURED IN THE CAP 


The “Bug Bomb,” or insecticide bomb, used by 
the armed forces is tremendously potent in 
destroying bugs, insects, snakes, flies, etc. 
e This remarkable bomb is extensively used 
in planes, ships, and, of course, does a great 
deal of its killing in tents and foxholes, the 
frequent hangout of insects. © The bombar- 
dier on the "Bug Bomb,” the fellow that lets 
loose hell-fire and brimstone —the release cap, 
is another one of Johnson Rubber Company's 
rubber parts. © Small, indeed, is the rubber 
part used, but in the development stages it 
was quite a big problem to devise ways 
and means of getting it in the metal cap. This 
was another problem for Johnson's engineers 
and it was licked by actually curing the rub- 
ber while in the metal cap. © Our engineers, 
armed with ingenuity, experience and famili- 
arity with rubber, have done wonders in 
solving many so-called impossible problems. 


Let us have yours, you can expect results — we invariably 
come back with the correct answers 
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r-Man’s genius for making things is limited only by the 


ze t 
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SOLVED BY PRECISION BUILT SIRVENE 


Pioneers in the science of compounding custom-built 
elastomers, Chicago Rawhide chemical engineers can 
ill performance specifications previously considered 
impossible. For example, check this typical case history 
ota problem solved by a special Sirvene formula: THE 
PRODUCT: A diaphragm for the improved Pesco fuel 
pump which now feeds America's leading fighting planes. 
THE REQUIREMENTS: Maintain dimensional stability 
ind resilience in contact with oil and gasoline, remain 
lexible in extreme heat and cold, give full suction in 
‘mergencies, minimize time lost for replacement. THE 
RESULT: For several years now, a Sirvene diaphragm has 
Welivered precision performance with endurance four 


SINCE 1878 


«The Chicago Rawhide Manufacturing Co. has specialized 
inthe manufacture of Sirvis leather products for mechanical 
plication. In 1929, Chicago Rawhide chemical engineers 

@n a program of research, study and experimentation to 
develop elastomers which would opérate efficiently under 
**ceptional conditions. Sirvene was the result, and com- 
"ercial production was begun in 1935. Sirvene was then, 
*nd has continued to be, the leader in its specialized field. 
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times as long as previous products 

Why does Sirvene produce such exceptional results? 
Because Chicago Rawhide engineers have an unparalleled 
backlog of research and practical experience, because oil- 
resistant elastomers only are used, because a special! Sir- 
vene formula is developed to meet each problem, because 
production is under constant and rigid laboratory control. 
When you need a pliable part to operate under exceptional 
service conditions, investigate the advantages of Sirvene. 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
A Product of the Synthetic Rubber Division 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 


New York - Philadelphia - Detroit - Los Angeles - Cleveland - Bosten 
Pittsburgh - San Francisco - Cincinnati - Portland - Syracuse - Peoria 


363 








A New 


DU-LITE Chemifinish 


BLACK OXIDE on COPPER ALLOYS 
WITHOUT COPPER PLATING 





Have you any brass or bronze parts 
which are difficult or impossible to 
blacken without plating? 


SEND us a few samples of the parts 
and we will oxidize them by means 





of our new process. They will be. 
returned for your inspection with 
details of processing procedure. We | 
guarantee you can duplicate the. 
finish in your plant in regular pro-| 
duction. 


PeRHAps the life of the copper oxi- 


dizing bath you are now using is | 
too short. Du-Lite can help with this | 
problem. 


Tre new Du-Lite Fact Book should | 


be in your file for reference. Ask for 
a copy. 





DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 














Brush up on CALCULUS 


with this practical refresher 


An important working tool to help you solve technical problems 
faster, this book makes available for rapid use the fundamental 
concepts, methods, and practical applications of simple calculus 
The entire subject of differential and integral calculus is offered 


in easily-understood, 


readily-remembered question-and-answer 


form. 756 questions and their full and direct answers give you 
the complete essentials of the subject in such a way as to in- 
crease your ability to apply the methods of calculus to practical 


problems. 


CALCULUS REFRESHER 
for TECHNICAL MEN 


By A. ALBERT KLAF 
Civil Engineer, Board of Water Supply, City of New York 


431 pages, 51/2 x 81/2, 180 illustrations, $3.00 


Fully worked out 
are such useful 
problems as these: 


—What are the equations of 
motion of a projectile fired at 
a speed of 1,800 feet per sec- 
ond at an inclination of 27 
degrees? 


—How do you obtain a com- 
mon tog from a natural log? 


—At what peripheral speed Is 
the power output of an im- 
pulse turbine a maximum if it 
is driven by a jet of water or 
steam flowing at 30 feet per 
second? 

—How do you arrive at the re- 
lation between the pressure 
developed by a centrifugal fan 
and the fan speed? 

—For maximum power, how 
must a storage battery of n 
cells be connected in a series- 
parallel arrangement with a 
constant external resistance of 
R ohms, each cell having e 
volts with an internal re- 
sistance of r ohms? 


Simply mail 
the coupon 


examination on approval. 
or return book postpaid. 


Name 

Address 

City and State 
Company . 


Position ... 


Presecsnescesscssscsesssecsssssscssoscne 
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(Books sent on approval in the United States only.) 


Presenting calculus practically and thor- 
oughly by means of direct questions 
and answers, the book is divided into 
three convenient sections. Section J on 
Simple Differential Calculus covers con- 
stants, variables, functions, limits, loga- 
rithms, etc. Section II on Simple Inte- 
gral Calculus explains the fundamental 
ideas of integration; discusses mean 
value, length of an arc, center of grav- 
ity, etc., and gives an introduction to 
differential equations. The final section 
of the book is devoted entirely to prac- 
tical problems involving calculus and 
arising in various technical fields 


@ For difficult topics, appropriate exam- 
ples and problems are worked out in 
minutest detail to illustrate the con- 
cepts, laws, and methods under con 
sideration. 


See this book 
10 days 





‘i iP ; 
McGRAW- HILL ' \ 
ON- APPROVAL COUPON 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42nd St., New York 18, N. Y. 
Send me Klaf’s CALCULUS REFRESHER FOR TECHNICAL MEN for 10 days’ 


In 10 days ! will send $3.00 plus few cents postage 
(Postage paid on cash orders.) 


- 
on 
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Reeccccecccceeceessecescsessessesseeceans 
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How 


this Manufacturer Improves Machining 
Efficiency by Cold Treating All Types 
of Cutting Tools Used in the Plant 


This report shows how a large mid-western manufac- 
turer tripled tool life, improved efficiency of machining 
— operations and minimized machine down time by 
prac- 


pe instituting a plant-wide program of cold treating all 
high-speed steel cutting tools. 


on to 


Greater Tool Economy By Cold Treating 


Prior to cold treating, frequent sharpening and break- 
age were common. It was therefore decided to subject a ery bl bilizati f 
: ail an ° ; 
afew tools to cold treatment. Results were outstanding; _ ey Sepa es Senenes On mee 


life of taps was increased in the ratio of 15 to 1 and and machine parts; testing of instruments and materials 
special form tools 2 to 1. 


How Deepfreeze Engineering Service Can Help You 
This manufacturer now subjects all high-speed steel Our pioneering and extensive experience in the field of 
metal cutting tools to cold treatment in a Deepfreeze _ cold treating enables us to analyze your requirements 
Industrial Chilling Machine before putting them into and show how cold treating can be applied to your 
service. Here are the overall results—life of all tools is production. This service is offered without cost or 
increased in the ratio of 3 to 1 with considerably less _ obligation. 
breakage, and a resulting decrease in machine down epee TREATISE ON COLD TREATING PROCEDURES 
ime. Efficiency of all machining operations is greatly 


* ~~ This 48-page Deepfreeze Technical Data 
proved, Bulletin contains valuable information on Cll Frating 9 
Cold Treating Methods, procedures and i 
(old Treating Has Many Valuable Applications results obtained by many of the nation’s 
leading manufacturers. Also included are 
The utility of cold treating is not limited to the treat- specifications on standard models of Deep- 
ment of cutting tools. It is employed with equally out- freeze Industrial Chilling Machines. Write 


: : hig today for your copy of this valuable Bul- 
sanding results for the following purposes: shrinking letin No. 1-4. 
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Solution Stability In A 
Black Finish For Steel 


PENTRATE 


the patented process 
lel | 


Pentrate’s solution stability results from the rigid 
control of the manufacturing process at every stage. 


Pentrate is compounded and blended mechan- 
ically and by controlled fusion to insure perma- 
nent solution stability. Pentrate solutions do not 
break down or change with continued use and 
do not require periodic complete replacements. 

Pentrate is an actual penetration of metallic 
surfaces without dimension change. It imparts 
a durable and attractive black finish that is rust 
resisting. Pentrated surfaces definitely reduce 
friction on moving parts. This has been proved 
by laboratory tests and by production runs 

More than 20 years of constant research in 
Heatbath laboratories enable Pentrate to offer 
the most in economy in speed and production 
work. The inherent stability of Pentrate solu- 
tions requires no energizers or periodic solution 
renewal. 

The established and proven simplicity of 
Pentrate operation does not require specially 
skilled labor. 


th Write for a free 
catalog, today. 





Ponchos, Parkas and 


PLASTIC 


Protect the Army 
Against Rough Weather 


THESE small plastic parts 
may not look formidable in the 
face of wind, snow, sleet and 
rain... but they do their bit 
in helping the Armed Forces 
fight the elements. They’re 
plastic keepers which serve to 
fasten ponchos and parkas and 
hold them securely. 

Although comparatively 
simple in design, these plastic 
parts perform an important 
function and require sound 


PLASTIC KEEPER 


Molded from Tenite fl 
936-A-17 g91-MS 


Ef 


MOLDING 
The plastic 


»Y 
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engineering and expert molding. 

Aico and Aico’s 29 years of 
experience in precision molding 
have been called on to produce 
hundreds of thousands of parts 
for the Armed Services...parts 
of all types and sizes for widely 
varying uses. Whatever the 
requirements as to function or 
appearance, Aico is equipped 
to design, engineer and mold 
the necessary plastic parts to 
meet highest standards. 
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PRECISION MOLDIN 


29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston @ Bridgeport ® Buffale 








Cleveland ® Detroit © New York ®@ Philadelphia 


. » Pp 
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NINIGO)Ni I Yo\l 


THE IM 
PROVED TEx TURED ENAMEL FINISH 


Write for this booklet about Rincontrol. It contains 
a finished panel and specific information about a 
durable, one-coat finish that has been widely used 
in war production and is now available for general 


industrial applications. 


PICTURE 
YOUR PRODUCT 
FINISHED with 
EYE-APPEALING 
RINCONTROL 





ROXALING4uxk, 


vibe FINISHES 


ELIZ 
ABETH, F »@® New 
Y 















| For more efficient, 
| 
| economical, 


profitable 


arc-welded 
production 



















You can get the background, the 


technical know-how you need to 











TALIDE METAL... is a superior 
grade of Tungsten Carbide—de- 
veloped by us during the past 
fourteen years and manufac- 
tured today by our exclusive Hot 
Press Method. It has excep- 
tional density, strength and hard- 
ness and is ideal for application 
at wear points on tools, machin- 
ery and equipment. Our special 
process makes it possible to pro- 
duce Talide Metal wear strips 


in any length, die nibs and bush- 


: ings with hole sizes up to 24", 


analyze any arc-welding prob- 


lem on the basis of its means of 













control—all readily available in 


Just 
Published! 


ARC WELDING ENGINEERING 
and PRODUCTION CONTROL 


By Wa ter J. BrookinG 


Director of Testing and Research, P. G. LeTourneau, Ii 


this new book! 













a 347 pages, 5Y, x 8, 227 illustrations, $4.00 





















j \ <i ‘ Make this technical know-how you set th 

and too! tips ween ative bare. bere. a 2 moe ; at wer in aa : i 2 I 
facts on are le g as ¢ ajor production 

UTTING TOOLS LOOK AT THIS PARTIAL LIST acta. ‘Stnaei-bie ie a 

ness and toughness. = method. Know the problems to expect, an 
. OF CONTENTS the solutions to meet them, in a ling 

War plants all over the country % 2 —What Arc Welding Specifications production and control Here at \ 

° ° * i * a wealth of information on a elding 

are using super-hard Talide Metal , Should Show ec nalmon i gael gel 
j - . \ —Material Control and Arc-Welding welding costs, jigs and fixtures r ar 

to increase the output of all C=) } : ‘ Costs welded mass production, the inspection, ma 


types of ordnance material proc- | {“_/” > » —Control of Flame Cutting of Parts | <r are vciaing pmatons ant a creat es 
A : for Arc Welding P 


essed on lathes, grinders, draw ' | f other valuable data so often learned 
s ys —Jigs and Fixtures for Arc-Welded pensively by experience alone, 

benches, presses and other Ce 5 lt Sitios Diiehaatiion 

metal-working equipment. —Inspection of Mass-Production HELPFUL ANSWERS TO THESE 


Arc-Welded Products QUESTIONS 





When peace comes, the extra 
advantages that Talide Metal 
offers of LONGER LIFE, BETTER 
FINISH, CLOSER TOLERANCE and 
MORE CONTINUOUS MACHINE OPER- 
ATION will make it possible to 
produce greater quantities of 
lower cost peace-time goods. 
Our experienced organization will 
gladly recommend where Talide 
Metal can profitably increase 
your production. Your inquiry will 














—The Machining of Arc-Welded How do | analyze the cost of flame cutting 
Products technique for best economy? 






—Cleaning Arc-Welded Machinery What is the cost of poor fit-up and over 
Prior to Painting ° welding, and how can it be avoided? 







—Arc-Welded Shop Fixtures and When is it best to use direct current weld 
Accessory Production Equipment ing and when alternatiing current? 















—Direct Current and Flexibility of What is the value of electrode comparisor 
Welding Operations test? 













—Mass Production with Alternating How can | keep up to date on welding? 
Current Welding 


—Are Welding and Its Use by . 1 
Equipment Servicemen See it 10 days: 
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receive our prompt attention. = McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. ¥-# 
. . 

® Send _me Brooking’s ARC WELDING ENGINEERING AND PRO! CTION , 

- CONTROL for 10 days’ examination on approval In 10 days I will ser + : 
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GREAT STRENGTH * 





ON THIS MAMMOTH 350-TON LOCOMOTIVE 


FABREEKA is used to reduce the de- 
structive forces of impact shock and vi- 
bration. Its ultimate breakdown strength 
is 14000 pounds per square inch. This 
characteristic of great strength is one 
reason why FABREEKA has been so 
widely used on this and other types of 
locomotives for many years. 


FABREEKA PRODUCTS COMPANY. INC. 
2224 SUMMER ST., BOSTON 10, MASS. 


Product Engineers and Machine New York 
Designers are turning to FAB- 

REEKA to solve many problems 

in the absorption of impact shock 

and the isolation of transmitted 

vibration. Write for our Engi- 

neering Book: Fabreeka for Im- 

pact Shock, Vibration and 

Noise. 


Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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MAKE A SPOT CHECK 


of draftsmen, and 
you'll find that 
one reason why 
Arkwright Trac- 
ing Cloths are tops 
with them is be- 
cause there’s .. . 





..» NEVER A SPECK 


of dirt, never a 
stain on the sur- 
face — never a 
pinhole, weaver’s 
mark, or other im- 
perfection in the 
base fabric — of 
Arkwright Tracing 
Cloths! 








@ Every production problem is differ- 
ent. But if there is any way to use 
stainless steel wire in making your 


‘COURSE THERE'S A PECK 


of other reasons 
why draftsmen 
give Arkwright 
Tracing Cloths the 
inside track. They 
are wonderfully 
transparent. They 
c= reproduce sharp- 
vA ly. They erase 
= easily. You ought 
to try them! Ark- 
wright Finishing 
Co., Providence, 


Rhode Island. 


product, PAGE engineers can go into 
that part of your problem—and come 
up with the answer. 

Wire has always been the business 
of PAGE. Stainless steel wire has been a 
PAGE specialty through the years of 
development of stainless. PAGE has 
accumulated a wealth of experience in 
the various analyses of stainless, in 
the drawing and rolling of stainless 
wire, and in the application of such 
wire to manufacture of other products. 

The PAGE distributor nearest you 
offers you the benefit of this experi- 
ence. If you have any production 
problem that might be solved by the 
use of stainless steel wire, it will pay 


Sold by leading drawing ij you to 


material dealers everywhere j : « . / 
| | ae | Get in touch with Page: 


th hla / 


AMERICA’S STANDARD FOR OVER 20 YEARS 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, 
New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE © 





















FOR TROUBLE-FREE SERVICE 
A VALVE OF GLASS 






The Sprague Meter Co. builds into the No. 1A gas 
meter a valve mechanism which gives years of trouble- 
free service. And an important factor is the valve of 


4 Ty . 
PYREX Brand Glass No. 774. matat vaive seat’ | | ty GLASS VALVE 
[PPE 


NAY 











WHY PYREX BRAND GLASS WAS SPECIFIED FOR — 


1. A tight valve ¢__ a i TS 
The dimensional stability of PYREX Brand Glass No. 774 assures Pr a 


accurately flat surfaces will stay flat. PORTS == VALVE CRANK 
DETAILS OF VALVE MECHANISM 











2. A non-corroding valve 
Because PYREX Brand glass No. 774 is resistant to foreign mate- 
nals, liquid or gas. 

3. A wear-resistant valve 


The hardness of PYREX Brand Glass No. 774 assures resistance 
to the continuous lapping against the valve seat. 









4. Minimum power loss 
i 

Light, smooth PYREX Brand Glass No. 774 imposes no undue, Corning Glass Works, Industrial Sales Dept. PE 3, 
frictional loads. Corning, New York 


Please send me a copy of your Bulletin 842—‘‘/ndustrial Glass 
by Corning.” 


PYREX Brand Glass No. 774 is versatile—possessing a 
balance of properties found in no other material. You will 
find it proved and readily available—and it may make 
your ideas a reality. 

For comprehensive information on Industrial Glasses 
by Corning—properties, forms available and typical 
practical designs—get your copy of the new bulletin 842. 


“PY REX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, New York 


a [| URNING 
4 Glass Works 
4 Corning, New York 


Name 
Firm 
Street 


City and State 
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CEN AEN OWES 


WEY 


n War, as in Peace... 


CERRO ALLOYS : 


SAVE TIME and CUT COSTS! 
Yi research ier dade) oo AX 


CERROMATRIX (Melting Temp. 250° F.) For securing punch and 
die parts, anchoring machine parts without expensive drive fits, 
short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof- 
cast cavities such as molds, gun chambers, forging dies, etc., 
and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, N. Y., Belmont Smelting & Refining Works 
CLEVELAND, OHIO, Die Supply Co. 

DETROIT, MICH., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 

MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
ST. LOUIS, MO., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 

HOUSTON, TEX., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MONTREAL, CAN., Dominion Mefchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET . * NEW YORK 5, N. Y. 
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Product Is Penalized 


unless you 
provide for 


py-NAMIC 
BALANGE 


Make It Easy to Keep Vibration WOBBLIES Away 


Design your products to provide easy correction of the 
destructive vibration WOBBLIES caused by Dy-Namic 
Unbalance. Now that accurate Dy-Namic Balancing ol 
all rotating parts is so simple and economical with Bear 
Balancing Machines, there will be an increasing demand 
in post-war industry for product design which permits 
easy Dy-Namic Balancing. 





SEND FOR FREE DATA BULLETIN. . . Get the facts 

about Bear Dy-Namic Balancing. This Bulletin de- 

scribes the complete range of Bear Balancers which 

are designed for precision balancing of all rotating 

parts from 4 0z. up to 4000 Ibs. Consult Bear engineer 

for recommendations on your problems o! desigt 
\\\ and balancing. Write Bear Mfg. Co., Dept MD 
\\\ Rock Island, Illinois. 


EA 


| _— COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 
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Reliability 


Bey onge a course or transferring ideas into work- 
able plans calls for reliable instruments which 
one can trust. Among these is the drawing pencil— 
great in productive capacity when it measures up to 
precision standards. 


ENGINEERING 


Put VENUS to the test 
on your drawing board. 
Send us a postard or a 
note for two free samples. 
Specify degrees wanted. 


Marcu. 1945 


VENUS Drawing Pencils are engineered to give you 
drafting perfection without failure: accurately graded 
to assure uniformity in all 17 degrees . . . strong in pet- 
formance . .. smooth and clean in action. 


VENUS siszii: 


AMERICAN LEAD PENCIL COMPANY, HOBOKEN, NEW JERSEY 
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SHEETS 
WIRE 
TUBING 
SOLDERS 


FABRICATED 
PARTS 


Wartime needs have greatly broadened 
and enlarged our field of operations. We 
have enjoyed steady expansion . . . continu- 
ously added to our production facilities with 
the most modern equipment . . . perfected 
and advanced our manufacturing methods. 
Such precision work as aviation instruments, 








Postwar . the variety of uses to which 
laminated metals can be put by industry 
the variety and type of future applications 
is limited only by the creative genius of the 
engineer and product designer. To help 
meet these coming needs, we are maintaining 
a staff of thoroughly experienced metallur. 
gists, chemists, designers and consultants, o 
fully equipped research and testing labora. 
tory, and a splendidly equipped tool room, 


AND radio and radar equipment, fire control in- 
ASSEMBLIES  *"strument parts, collector rings and assemblies, 
bears witness to the scope of our operations. 


These are at your service . . . ready to assist 
your own designers to the full extent of their 
facilities. 


YOUR INQUIRIES ARE CORDIALLY INVITED 


, PRODUCTS 


COMPANY 
New York Office, 30 Church St. 


MAKEPEACE 
Main Office and Plant, ATTLEBORO, MASS. 








RU ST works a 


168-hour week! 


Night and day, rust in your plant is cost- 
ing you money. Science has found a new 
way to stop it—-TECTYL seals metal sur- 
faces against moisture for as long as two 
years, eliminating all possibility of corrosive 
action. Easy to apply and remove, eco- 
nomical to use, Tectyl gives you positive 
protection. There are five specialized Tectyl 
types, each engineered to 1 specific need. 
Write us your corrosion proc ‘em, and we'll 
send a Tectyl bulletin with co:aplete appli- 
cation data. 


TECTYL 


S70Prs RUST 


VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
471 Culvert Street Cincinnati 2, Ohio 


Over 2 million yards used by the Army 
to protect fighting-front maps against 
rain, dirt, mud, dust, and grease. 


Presto-Seal is a thin, flexible sheet of transparent plastic 
coated with a special pressure sensitive adhesive. It seals 
itself, with just a slight hand pressure, to almost any sur- 
face and becomes a waterproof, dirt-proof, 
washable coating that will protect and pre- 
serve the original. 





Available in 

two surfaces: 
@ Matte surface: 
on which you can 
draw, write, type. 
@ Clear surface: 
crystal clear, 
smooth surface. 
@iIn rolls 24x20 
yards, $8.33 per Our complete 224-page General Catalogue lists a 
soli. complete line of drafting and art supplies, Write 
@ Samples on re- for i today. 


| The Department Slore of Ard Malericls 
ARTHUR BROWN & BRO. 
67 West 44th St., New York 18, N. Y. 


Presto-Seal has countless home front 
uses — protecting shop records, work 
sheets, charts, plans, book jackets, etc. 





Refinery at Butler, Penn 
New York - Atlanta 


General Offices, Cincinnati, Ohi 
Detroit - Chicago - Los Angeles 
Washington, D. C. 








Vancouver 
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THE NEW WAY 


a 


PAPER COILFORMS made of NYLON COILFORMS injec- 
three layers of 0.004 inch tion molded of Du Pont 
gummed kraft paper, with FM-1 nylon molding powder 
vulcanized fiber flanges, by Boonton Molding Co 
anchored by fillet of phenolic Boonton, N.J., for Control 
cement. [Instrument Co., Bklyn.,N.Y. 


FOR PLASTICS, CONSULT DU PONT 


R THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 
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ADVANTAGES—F or maximum sensitivity and out- 
put in Navy sound-powered telephone units, many 
turns of wire must be placed as close to an arma- 
ture as possible. Though the wall of the nylon 
core is only 0.012 inch thick, it maintains, under 
test, dimensional and dielectric stability at tem 
peratures ranging from -60° F. to +400° F. 
According to the manufacturer, operations have 
been reduced from six to three, thus contributing 
to cutting the cost of the finished coilform by 
50°% with the use of nylon. With the old materials 
only about 10% yield was obtained; with nylon 
the average yield is better than 95%. With a two 
cavity die, injection-molded nylon has increased 
coilform production per man 800 to 1000. 


AVAILABILITY—The current supply of Du Pont 
nylon is available only for war applications and 
experimental work. For information write E. I. 
du Pont de Nemours & Company (Inc.), Plastics 
Department, Arlington, New Jersey. 





Select the STEEL 


_.. to Fit the PRODUCT 


That’s where B&L Alloy Steels come into 
practical application to meet special require- 
ments in the fabrication of high-strength 
machine parts ... shafts, collars, splines, con- 
necting rods, lock-nuts, studs. 


You can obtain these Cold Finished Alloy 
Bars in all standard grades or in special analyses 
...as rolled... or Strain-Tempered, Annealed, 
Normalized or Heat Treated. They are 
developed to give improved machinability or 
to provide desired modifications in ductility, 
hardness or other physical properties. 


BLISS x LAUGHLIN, INC.) 


Typical diesel engine parts, 
fabricated from B&L Alloy 
Bar Steels, NE 8720 and 
NE 8739 grades. 


ALLOY STEELS 
As Rolled 


or 


Furnace Treated 


sek Sc RES i 


: i 
































For Powder Metal Products 


Pressed powder metal parts are sintered 
in the EF continuous special atmosphere 
furnace shown above. This furnace heats 
800 lbs. per hour. 


Other EF continuous controlled atmos- 
phere furnaces are sintering and bonding 
powder metal to steel strip, and operating 
on other precision processes. 


For your powder metal furnace needs 
or for furnaces for any other produc- 
tion requirement consult EF engineers. 
We solicit your inquiries. 


The Electric Furnace Co., Salem, Ohio 











eF.o = eke 
* i F ~- *2 
n a> w AS = AS yy Ss CC W 


Poe 


‘ELIMINATES NAME PLATES 
ON FRONT PANELS 


A proven method for placing durable 
characters on metal panels, chassis, etc. 


% Inlaid baked enamel! char- 
acters, protected by back- 
ground finish; resistant to 
abrasion and salt spray; 
guaranteed to pass 50 hour 
salt spray test. 


% Front panel will match finish 
of cabinets. 


% Recommended and en- 
dorsed by scores of manu- 
facturers of electronic, 
sound and communication 
equipment. 





PROMPT DELIVERIES—Send us your bore SILK SCREENING 
on front panels and 
chassis, either meta 
Shor 


fabricated steel and within two weeks 
we will return it finished and marked 
to your complete satisfaction or plastic 
clear chara 
durably printe 


REENMAKERS 


64 FULTON STREET * NEW YORK 7, N.Y. 
Tel.: REctor 2-9867 


sh 


fin ed 
unfinished 
ecurtace 





a 
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Pro; 


CCURATE FINISHING 


Jobs are Done Right 





One of Many Reasons Why Amos 





arts, 
\ lloy 
and 


5 





WHETHER YOU NEED 








i. 4h 
i : v FOR ELECTRICAL APPLIANCES 
ia SF ~L/ 
eg oI 
t\ Ei) OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 
5 Ni Special Handles and. Corithol kiobs for 
Ni ny ear RY You see above a section of the Amos finishing 
Ni ee department, where molded plastic parts are 
N CASES FOR JOscLocKs Sg cameras (2d JEWELRY : 4 
. Ne a preg nis —— rage and combined 
i ; wit ieces of metal, woo lass and other 
he ; Or Anything ble thats @ a , P i 6 d hath » § a 
ral Practical Plastic Application ; materials as specified by the customer. In the 
Ne AWD insert, you see the new building— about to 
Ni Yor Ge fot one Hight be completed —to expand Amos facilities for 
v : : molding and finishing plastics that meet the 
— oe y most exacting customer-requirements. 
Accurate finishing is but one of many rea- 
sons why Amos jobs are done right. Other 
reasons include—experienced engineering— 
the right plastics in the right places—perfect 
8 & P 
die work—efficient production, with quality 
control of every operation. 
alll : From engineering to finishing, Amos does a 
4 y <se : , ° . . 
Me BAD a ee 4 complete job—and does it right. Just send us 
tal ee your drawings or write us what you have in 


rs aa a mind to be molded in plastics. 


AMOS MOLDED PLASTICS - EDINBURGH, INDIANA 


Division of Amos. Thompson Corporation 





1. 1945 


) . - 
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We're 


‘Supplying — 


, ike 
terials lit 
ness to leading 


INDUSTRIAL 


manuf 


FELT PRODUCTS MFG 


gcturers-- 


co 





Mechanical Packings or 
Stripping 

Sealing Materials and 
Gaskets 

Die-cut paper parts, felt 
pods, disks, washers or 
special odd shapes 

Asbestos tape or wicking 

Cork sheeting 

Sheet Packing 





Insulation and Vibration 
deadening materials 
Fish Paper or Cambric 
Fibre coils and strips 

Chipboard forms 


i * 


‘© 
} . j 


Red Rope Paper in various 


, shapes 


WHAT CAN WE DO FOR YOU? 


Fel-Pro’s extensive experience in developing 
special or die-cut materials for a wide range 
of industrial applications is at your service 
to help you solve unusual sealing or gasket 
problems. 

SEND FOR THE FREE FEL-PRO FOLIO 


11S 





syn THeTic 


aueser 


iON 
BODY:: 


CLEVELAND: oy 





THE POWER OF A 
GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
Quality Name Plates . . 

plastic or metal with enamel. 


metal, 


Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims . . . Name ‘plates . . - 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overFifty Years 


To learn how a name 
plate can help your 
product, send for your 
copy of “Name Plates 
by Robbins’. 








— 


nn 





GASKETS 


* Rea 
1334 CARROLL 


sealing materials 


| 
| 
AVE., CHICAGO 7, 


HLLINOUS 


KALAMAZOO 


— 




















How Dan, the draftsman, calmed his “‘pencil nerves’’! 


Dan’s “pencil nerves” were the sad result of lack 
of uniformity in his drawing pencils. 


“Take it easy, Dan,” we said, “take an Eldorado! 
It’s uniform in all 17 degrees. Eldorado has grit- 
free, non-crumbling, non-feathering leads that 
stand up under pressure and produce dense, 
sharp lines. How about trying it?” 


He did. And Eldorado cured his “pencil nerves”, 
improved his work and opened his eyes. Try 
Eldorado! Mail the coupon below for a free 
Comparison Sample. 





Pencil Sales Dept. 20-/3 
Joseph Dixon Crucible Co- 
Jersey City 3, N. J. 





Gentlemen: Please send me a Com- 
parison Sample of Typhonite Eldo- 
rado drawing pencil 


Address 


.. degree. City 


1945 
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DISTRIBUTORS FOR 





993 VARNISH J 


Essential to High Temperature Silicone Insulation 





Rapidly growing demands for [0-993 Silicone JUST OFF THE PRESS—This new eight- 
page book on [-993 Silicone Var- 
nish is now available from any of the 
above newly-appointed distributors. distributors listed above. Write for a 

copy. It will give you comprehensive 
Through these representative sources of sup- technical information on this new insulating mate- 
rial and its applications. 


Varnish are being filled from stocks of the 


tly, Dow Corning, first producer of Silicones, 
sable to extend the application of this revolu- 
lonary insulating material—a heat curing, 


r tigh temperature stable, moisture-proof sili- 
-! 


» CO» 


one varnish destined for an important place 
i the new age of electrical machinery and 










CORNING 
S92, 


CORPORATION 
MIDLAND, MICHIGAN 
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NEW GLASS-BASE 
METAL FINISH 


The ideal protective coating for stoves, space 
heaters, oven linings, strip heaters, exhaust 
manifolds, file cases and thousands of other 
metal products. Withstands heat up to 1000°F, 
Has high resistance to corrosion, abrasion, 
impact. Unaffected by mild alkalis, most acids. 
Spray on, dry at 200°F., then bake at 350°F. 
in any industrial oven. Non-priority. Tests 
JQD515 QM Dept. Has Navy approval, 


Samples on request. 


OUTSTANDING SILCO CHARACTERISTICS: 


Extreme Resistance to 4 m 1 
CORROSION — HEAT — ABRASION & 


; ; ; Beautiful Velvet Finish in 
BLACK-MAGI¢ ANY DESIRED COLOR 
1-Bath Black for Steel 


Wy 


| CADMIUM 


\ 


Gives all steels except stainless a rich, deep, du- SQ MSN MA 

rable black. Easy to work. Operates at 300° F. > 

An effective bond for paints and lacquers. There (y) | ] (’ H f I = f WITCH-DIP 

are also Black-Magic baths for zinc base die FNAL FINISHES 
castings and thin sheet zinc products, for copper, ne 
brass, cadmium. Ordnance approved. Samples CHEMICAL COMPANY PROTECTIVE 
on request. (Black-Magic patented gage finish WW ‘ \ \\ — 
causes wear to betray itself automatically. Ask Cleaners 


Q MG QW WSN RWS BR NWN WN 
ee MODERN METAL FINISHES 2== 
Midwest Field Office Heat Treating 
3 WWE S WW S WAY s WW WQQYVAQQQ_° S 


2651 W. Greenleaf Ave., Chicago 45 = 





24468 Main St., Stratford P. O., BRIDGEPORT, CONN. 








INDUSTRIAL 
MARINE 
AIRCRAFT 
ELECTRONICS 








Univ 

a.c. generat 
converters; dyna ne | RB [ 
sel Elec. ple KE SiON Pp f — 


units: Mact 








purpose 

COMPLETE ENGINEERING SERVICE Th 
Our engineers will be pleased to discuss your problems and kin 
aid in the design of machines to meet your requirements ‘ 
ELECTRIC SPECIALTY CO. - 
208 SOUTH ST. STAMFORD. CONN. =m oft 
ial —— as 

I 


BIG INSULATORS gr vil 
OR SMALL PORCELAIN PARTS i 


Size of part is no limitation to our facilities. We 

make large single piece insulators weighing 10 Ibs. B 
each or small multiple part insulators in carload fil 
lot quantities. In each case Universal “dry process” _ 
quality controlled manufacturing methods are 


maintained. What are your insulator specifications? | ANY SHAPE ~« ANY MATERIAL « COMPLETE FACILITIES 


| Write for Free Forging Data Folder . . . Helpful, Informative 
tHe UNIVERSAL CLAY PROSUCES CO. J. H. WILLIAMS & CO i Drop-Forging P nad N.Y. 
1545 EAST FIRST STREET SANDUSKY, OHIO i: ce | 
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Quick Freeze 
CABINET 


... but they all know that any REFRIGERATOR 


MUST HAVE GOOD INSULATION 











The need for various degrees and 
kinds of cold, to keep different foods 
at their best, may bring about some 
radical changes in the functional design 
of refrigerators—but none, let us hope, 
as radical as those illustrated above. 

Irrespective of such new develop- 
ments, tomorrow's refrigerators will 
need good insulation—insulation that 
will stand up and retain its insulation 
efficiency over a long period of time. 
In short, such insulation as Fiberglas*. 

Being inorganic—made of fine 


fiber of glass—Fiberglas is a perma- 


FI 
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nent and efficient insulation material. 
immune to rot and decay. It is highly 
moisture-resistant — picking up less 
than 1% by weight under extreme 
humidity conditions—and dries out 
without harm. It is not corrosive to 
aluminum and steel in the presence of 
moisture. Best of all, it won't settle or 
disintegrate, but stays put for life even 
when subjected to severe vibration. 

The remarkable service rendered by 
Fiberglas Insulation in millions of 
ranges, refrigerators and other home 


appliances has made it a favorite with 


BERGLAS 


*T.M. Reg. U. S. Pat. Oif. 


buyers, as well as with merchants and 
manufacturers. Its flexibility and easy 
handling qualities have also appealed 
strongly to appliance manufacturers, 
as has its light weight—a source of 
substantial freight savings for many 
companies. 

Yes, there are many reasons why 
Fiberglas Insulation deserves a place 
Plans. For full 


information, write Owens - Corning 


in your Postwar 


Fiberglas Corporation, 1850 Nicholas 
Building, Toledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd., Oshawa, Ont. 


THERMAL 
INSULATION 














for ENG 


from the coupon today. 


628 Pages 


Offers a broad background for the 


material for designing, and how 


tioned with respect to the 
the method of processing 


BASIC STRUCTURES 
By F. R. Shanley 
392 Pages 

Presents a clear understanding of structural 
analysis problems in all fields: structural 
aeronautical, automotive, marine, or research 
engineering. 431 sketches, diagrams, charts 
and tables in addition to photographs graph 
ically explain all points. 


AIRCRAFT VIBRATION 

AND FLUTTER 

By C. R. Freberg and E. 
214 Pages 

Covers basic principles of vibration, with 
a minimum of mathematics Includes: 
application of general principles to simple 
airplane vibration problems; beams; sound 
proofing and isolation; and results of analy 
ses and application to vibration problems 
involving aerodynamic forces 


OCCUPATIONAL ACCIDENT 
PREVENTION 

By Harry H. Judson and 

James M. Brown 

234 Pages $2.75 
Fundamentals of plant operation required. 
to bring about accident prevention: use of 
modern tested methods for improvement of 
work procedures, improvement of plant and 
equipment, safety groups, related activities. 


MANUAL OF AIRCRAFT LAYOUT 
By Rudolph Faltus, 

Assisted by Charles Steinmetz 

240 Pages $3.00 
An indispensable working tool for the air 
craft construction mechanic. Covers: layout, 
drafting, sheet metal, repair, shop mathe 
matics, engineering elements, construction 
problems, tooling, production planning, 
template development, blueprint reading 


SAMPLING INSPECTION TABLES 
—Single and Double Sampling 

By H. F. Dodge and H. G. Romig 

106 Pages $1.50 
For quality control—factors in setting up 
inspection plans; double sampling; _ the 
AOQL concept, mathematical background 
for the sampling inspection tables; shop 
procedures for applying the tables. 


material to 





$4.50 


N. Kemler 


$3.00 





JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


Please send me on ten days’ approval the 


I will return the books postpaid 
Name 

Address 

City and State 


Employed by 





These Wiley Books are practical, authoritative, and up to date—designed to help 
you do better work. Whether you want a " 
edge, look over the important titles listed below. 


MATERIALS AND PROCESSES 
Edited by J. F. Young 


engineering rather than manufacturing picture. 
to design the 


eose exes ON APPROVAL COUPON svses 


INEERS 


refresher’ or want to increase your knowl- 
Then make your selection and order 


$5.00 
engineer, stressing the over-all 
Tells how to choose the right 
product so that it is propor- 
be used, and detailed to accommodate 


design 








SHEET METAL THEORY 
AND PRACTICE 

By J. C. Butler 

173 Pages 

Essential material for training sheet metal 
workers. Written specifically for marine 
sheet metal work, most of the content is 
applicable to all branches of sheet metal 
work, Clear, concise and easy to under 


stand, it explains technical terms, tools and 
machinery. 


$3.00 


CARE AND USE OF HAND TOOLS 
By R. R. Toliver 
Edited by W. C. 
95 Pages $1.25 


Lewis 


How to handle and care for tools so that 
they last longer and give better service 
Features simple explanations in large, clear 
illustrations Shows how to use basic tools 
safely and correctly. 


WAGE INCENTIVES 
By J. K. Louden 
174 Pages $2.50 


Discusses the fundamental 
types ot incentive 


bases tor all 
plans for eliminating 
man-power waste, increasing speed and 
efhciency Describes the responsibilities of 
general manager, industrial engineer, fore 
man, and union 


HOW TO OPERATE A LATHE 
By 3. Tf. H. Bardo 
161 Pages $1.75 


A guide for the training of machine shop 
operators Presents factual material in a 
clear, concise and practical way, by means 
of questions and answers. 


Shuman and L. 


WORK METHODS MANUAL 
By Ralph M. 


136 Pages 


Barnes 
$1.75 


A brief volume on the fundamentals of 
good work methods. For shop foremen, 
supervisors and workers. Includes a full 
discussion of process charts, man and ma 
chine charts, and operation analysis 





books I have checked in this advertisement 


(or I am attaching to this coupon a separate list of the books desired At the end of 
that time, if I decide to keep the books, I will remit | t 


indicated price ; otherwise 
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POSITIONS VACANT 





ELECTRIC SPOT welder experienced in weld 

ing aluminum on a Sciaky machine; give 
complete details. Benson Manufacturing Con 
pany—18th & Agnes Avenue, Kansas City, Mis 
souri. 





WANTED: DESIGNER—Experienced design 

with thorough knowledge of modern machine 
tool design practice. Excellent position for to 
flight man. For a personal interview pleas 
write giving full details including salary ex 
pected. Located in western New York. All a; 
plicants subject to labor stabilization rule 
P-876, Product Engineering, 330 W. 42nd St 
New York 18, N. Y. 





INDUSTRIAL ENGINEER, graduate in bus 
ness administration or industrial engines 
ing with some previous experience in this fle! 
as a junior member of expanding systems div 
sion in sound, high calibre, progressive, con 
pany manufacturing essential civilian and wa 
medicinal products in Chicago area. Positio 
entails investigation, analysis, and developmes 
of routines for inventory, quality, and produc 
tion control, alignment of functions, job eval 
ation, etc. Salary commensurate with qualif 
cations. P-916, Product Engineering, 520 } 

Michi gan Ave., Chicago 11, Ill, 
ME H ANIC AL DRAFTSMAN wanted f 
scodnal design. Soundly established active 
concern located in New York State offers oppor 
tunity with excellent post-war prospects. Ele: 
rical knowledge helpful but not necessary re 
quirement, Your letter stating educatio 
experience and salary desired will rece 
prompt individual attention. P-917, Product 
Engineering, 330 W. 42nd St., New York 15 
NN. £ 
ENGINEER- ME ‘HANICAL aad electric al p 
duction. Must have 10-15 years experier 
Location East. Must be willing to travel. Giv 
full qualifications ist letter to C-62, P.O. Be 
3575, Phila. 22, Pa. 


(Additional Positions Vac ant ads on 
pages 383, 384 and 385) 


EMPLOYMENT SERVICE 


Ss \LARIED POSITIONS — The pee rtis 
service of years’ recognized stand 

negotiates for high salaried supervisory té 

nical and executive positions Procedure 

be individualized to your personal a 

ments and will not confiict with Manpowe! 

Commission's. Retaining fee protected 

fund provision. Identity covered and f 
sition protected Send for details. R 

B ixby, Inc., 268 Delward Bldg., Buffalo 2, N 


POSITIONS WANTED 


SENIOR MAN: AGEME NT Engineer, with ex 

perience in the manufacture of instruments, 
cameras and other metal products, interested 
in permanent position of responsibility wit! 
firm having established post-war business. 
Qualifications include business administration, 
organization, methods, production, cost control 
levelopment of new products. University 
graduate. Substantial salary. PW-918, Product 
Engineering, 330 W. 42nd St., New York 18 
N. Y 


(Cc entinaed on enuciie page) 





AVAILABLE 
PROJECT ENGINEER 


With 6 years experience on Instru- 
ments and Light Machinery: with 5 
years general manufacturing experi- 
ence in own business including selling 
experience. Capable of making, and 
willing to make, own basic layouts, 
provided normal project engineers re- 
sponsibilities are attached, Will accept 
very modest beginning to prove self, 
provided responsibilities of scope 
sought are to be forthcoming if he 
does so. 


PW-890, Product Engineering 
30 W. 42nd St.. New York 18, N. Y¥ 








MECHANICAL ENGINEER 
M.E., Ph.D., 37 years old, {4 years industr 
experience in all phases of product developme 
research, design, supervision of production a 
installation. Successful in meeting market requi’ 
ments. Specialized fields: fluid mechanics, pre 
sion mechanisms and control. Sound theoretice! 
background. Seek responsible position with sm 
or medium-sized manufacturing company. 


PW-914, Product Engineering 














520 North Michigan Ave., Chicago ll, 
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WANTED 


Production Engineer 


Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
efiort to efficient mass production. Line 
will have limited size range. Engineer- 
ing design experience desirable for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering household appliance field. Send 
detail of experience and personal qualifi- 
cations to A. W. A., Box 68, Station K, 
Los Angeles, California. 








ame 





POSITIONS WANTED 





ME‘ HANIC AL ENGINEER available rm war 
work. B.S.M.E. with five years experience 
n design and manufacturing methods. Experi- 
enced in instrument, tool, and machine design. 
Four years in the aircraft industry of Southern 
alifornia. PW-919, Product Engineering, 330 
W. 42nd St.. New York 1G..30. @s 
RESEARCH DIRECTOR, engineering director, 
chief engineer. Many valuable patented, 
pending and available ideas. 25 years research, 
engineering, development, executive experience 
n many diversified technical fields Holding 








good position (executive) with reputable corp. 
but looking for enlarged, responsibilities and 
ypportunities. PW-920, Product Engineering, 


20 N. Michigan Ave. » Chicago 11, Ill 


woRK WANTED 


DESI einer AND Drafting—General, civil, 














mechanical and marine development. 
L ens a professional engineers Ww-921, 
Pros t Engineering, 330 W. 42nd St., New 
Y rk is, B. Zz. 


SALESMEN WANTED 


TECHNICAL SALESMAN Wanted 





Midwest 
! facturer with newly developed line of 
hermosetting plastic molding compounds 
eeds man to ferret out industrial applications 
and promote sale. Should have mechanical 
neering background, custom molding ex- 
nce is desirable. Position offers real oppor- 








Give experience in detail in your reply. 

SW-922, Product Engineering, 520 N. Michigan 
Ave hicago 11, Il. 

AN OHIO" manufacturer requires man with the 

ability to study applications of a new product 

nthe textile field, and promote its sale. Should 


be under 40, free to travel, have initiative and 
asales personality. He should be experienced 
the field of textile sizes, coatings, and fin- 
es. A chemical background would be help- 
fu Position can be developed into one of 
ad responsibility and opportunity. SW-923, 
luct Engineering, 520 N. Michigan Ave., 
azo 11, Ill 
WANTED TECHNICAL § Salesman. Midwestern 
inufacturer has developed a new textile 
Product that requires application studies and 
ageressive sales promotion. The product em- 
bodies distinct advantages over established 
produ ts. Requires textile mill experience, 
preferably in spinning, and weaving or knitting 









lve age, education, and experience in first 
etter SW 924, Product Engineering, 230 W. 
42nd S New York 18, N. Y 














Mechanical Engineers 
Who Want to Sell 


If you've ever wanted to capitalize on 
your engineering training in the lucrative 
field of selling industrial machinery, here 
is your opportunity. Progressive manage- 
: Ment has made this 36-year-old company 
e leader in its field. Now engaged in 
war production. Unusual postwar oppor- 
tunities. Men selected will be given com- 
Plete training. Prefer graduate M.E’s. 
under 40. Write 










SW-893, Product Engineering 
rth Michigan Ave. 





Chicago 11, Ill. 





meni 





NEW PRODUCTS WANTED 


By 40 Year Old Manufacturer of 


POWER PLANT SPECIALTIES 


This manufacturer is an acknowledged leader in his field, has an 


exceptionally strong financial position and has a nationwide 


sales organization. 


WITTE & BURDEN 


5757 Cass Ave. 


He is interested in adding to his line of 
steam power plant specialties several new products with good 
postwar sales possibilities. He has a research organization capa- 
ble of thoroughly testing new products and doing any additional 
development work found necessary. Write to 





ADVERTISING 
Detroit 2, Mich. 














REED MACHINE & TOOL ENGINEERS 


TOOL DESIGN 
TELEPHONE PERRY 5930 y% PAWTUCKET, RHODE ISLAND 
CONTRACT PRODUCTION MANUFACTURING 


MACHINE DESIGN @ 


© CONSULTING ¢ OPERATIONS 








Sales Engineers 


WANT LINES 
FOR PACIFIC COAST! 


Now is the time to get “set” in the 
rapidly expanding industrial Pacific 
Coast! We are thoroughly qualified to 
give manufacturers in electro-mechan- 
ical field a low-cost, full sales-coverage 
of this important market. For details 


Write or Wire 


Sales Engineering Associates, Inc. 
3907 San Fernando Road Glendale 4, Cal. 





===PROFESSIONAL SERVICES == 
Francis and Cappelle 


CONSULTING ENGINEERS 
We offer engineering service on 
MECHANICAL DESIGN 
PRODUCT DESIGN 
DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 
1616 Transportation Building Chicago 5 
Telephone HARrison 1747 











Illustro Eng. Co. 


PRODUCT DESIGNS - CATALOG 
ILLUSTRATIONS - INSTRUCTION 
MANUALS - PROPOSAL DRAWINGS 
PERSPECTIVE RENDERINGS - COLOR 

DESIGNS 
6070 Woodward Ave 
Detroit, Mich. 


Suite 4 











POST WAR PRODUCTS 


Patent Attorney and Professional Engineer 
acquainted with many new promising 
products will supply suggestions for post- 
war development. Fee §5. 


ROBERT V. MORSE 
521 Wyckoff Road, ithaca, N.Y. 





APENEEDEeeoeETeeeonepereresseeee Nveeeeeaneee ree: 


PUT YOUR PATENTS TO WORK 


Responsible firm of 22 yrs. exper. in Pats. and 
licensing, desires items for development. Prefers 
ideas adaptable licensing exclusive basis. will buy 
outright or take fr an 
special y if y. Submit patent 
or drawings. Explain prospects, competitive 
products and basis will do business. 


BO-892, Product Engineering 
520 North Michigan Ave., Chicago 11, III. 











Industrial Management Company 


CONSULTING BNGINEERS 
Industrial Plant Design and Location—Process Con- 
trol—Material Handling Systems 
Shipping Terminal Design 
Organization and Control Systems 
Methods and Production Planning 
Product Simplification and Standardization 
Waste Reclamation 


Raymond Commerce Bldg., Newark 2, N.J. 








Lancaster, Allwine & Rommel 


PATENT & TRADB MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney’s Fees, sent 
without obligation. Simply ask for ‘“‘booklet and 
schedule.”’ 

Established 1915 
Suite 461, 815—1l5th St., N.W., Washington 5, D.C. 








ATT) 











BRAZIL 










Grad. mechanical engineer leaving for Rio in 
Pril wishes to contact manufacturer interested in 
| ogg representation in Brazil on commissien 
heavy 0 years experience in design and sales of 






d light machine tools, shop equipment and 
Mining nachinery. 






tA-913, Product Engineering 








est 42nd St., New York 18, N. Y 


Thy 





INVENTORS OR ENGINEERS 


If you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketches and writ- 
ten description, write us fully about it. We may 
have an interest in common. Your rights will be 
Ser 





NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3,Cal. 





Design Consulting Service 
ENGINEERS & PHYSICISTS 


Development & Design to Your Specifications 
MECHANICAL & TEST EQUIPMENT 


OPTICAL EQUIPMENT INSTRUMENTS 
STRESS ANALYSIS WELDMENTS 


P.O. Box 6205 Northwest Station 


Washington 15, D. ¢ 
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WANTED 


MACHINE DESIGNERS 


Experienced men of proven abil- 


Wanted 
ENGINEERS 


Radio 
* Electrical 


ity and resourcefulness for the Electronic 


design and development of spe- * Mechanical 


* Factory Planning 


cial purpose machinery. Give siaiiitaihes Sian 


complete information regarding Manufacturing Planning 


age, training, experience, draft 
status, 


Work in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 


and salary expected. 


Statement of availability is re- 
Apply for write), giving 


guired. Location Eastern Massa- full qualifications, to: 


chusetts. 


P-908, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 





R. L. D.,. EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV., KEARNY, N. J. 


* Also: C. A. L. 
Locust St., Haverhill, Mass. 


Applicants must comply with WMC regulations: 








WANTED 


MACHINE DESIGNERS 


A progressive Massachusetts manufac- 
turer of electrical equipment has imme- 
diate need for several topnotch machine 
designers who have had practical ex- 
perience in the design of high speed 
automatic and semi-automatic ma- 
chinery. 

Previous experience must include re- 
cent and practical design experience 
on the board. Must have the ability 
and training to assume the responsibil- 
ity for the design of particular types of 
equipment and follow through to com- 
pletion. 


To assist in judging your qualifications, 
please furnish complete details as to 
age, education, experience, and salary 
expected. 


P-906, Product Engineering 
330 West 42nd St., New York 18, N. Y. 


WANTED 
WORKS MANAGER 


Man with broad experience to supervise 
all phases of production with thorough 
groundwork in metal working, assembly, 
tooling, tool design, production control, 
standards and methods for national manu- 
facturer of automatic temperature, pres- 
sure and flow controls. Position located 
on West Coast with well-established Com- 
pany. Give full details concerning experi- 
ence, employment record, education, ref- 
erences, salary requirements and personal 
information. 


P-925, Product Engineering 
1 So. Hope St., Los Angeles, Calif 


WANTED—YOUNG 


Electrical Engineer 
with some designing experience 


® for development work on Universal and 
other small A.C. & D.C. motors up to 
1/20 h.p. Must be draft deferred. 


Substantial, medium sized, company, 
temporarily doing war work, offers 
permanent position and excellent op- 
portunity to right man. Location middle 
west. 


Salary commensurate with ability. 


Send complete background in first 
letter. 


P-894, Product Engineering 


330 W. 42nd St., New York 18, N. ¥Y 














WANTED 


Electrical and Mechanical Engineers 


for design and application engineering of frac- 
tional horsepower induction motors. Address 
Supervisor of Technical Employment, 306 Fourth 
Avenue, Pittsburgh, Pennsylvania, 


WESTINGHOUSE ELECTRIC & MANUF. CO. 


WANTED 
DESIGN ENGINEER 

Must be thoroughly experienced with all types of 
manufacturing: Die Casting, Production Line 
Assembly, Etc. Plant located in Metropolitan 
N. Y. Excellent Opportunity! Permanent Post- 
War Position! WMC Regulations apply. Give 
complete record of Experience, Qualifications & 
Salary desired. 

P-915, Product Engineering 





330 West 42nd St., New York 18, N. Y. 








WANTED 


CHIEF DRAFTSMAN 


A refrigeration condensing unit manufacturer with 25 
years’ experience has an excellent opening for a chief 


draftsman. 
today giving full details. 


Refrigeration experience necessary. Write 
All applications will be held 


strictly confidential. All expenses will be furnished for 


personal interviews. 


Address 


P-911, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 








WANTED 
Mechanical Engineer 


Leading manufacturer of drilling and pro- 
duction tools, located in Southern Cali- 
fornia, has opening for man, 25-35, pret. 
M.E. degree, should have had some ex- 
perience in design and or oil field opera 
tion. We sincerely believe this to be @ 
worthwhile opportunity for the right man. 
Salary will be in line with past record 
and ability. Write fully giving outline of 
personal data and experience for past te” 
years. Enclose small photo if possible. 


P-907, Product Engineering 
621 South Hope St., Los Angeles 14, siit 
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Development 
Engineers 


Internationally known 
manufacturer of machin- 
ery has openings for two 
additional high type me- 
chanical engineers in 
Research Division. Un- 
usual opportunity for 
alert, energetic men with 
creative ability. Experi- 
ence in development of 
business machines or in- 
tricate machinery helpful. 
Full details desired in ap- 
plication. Write 


P-910, Product Engineering 
) North Michigan Ave., Chicago 11, Ill 











MECHANICAL ENGINEERS 


Unusual opportunity for re- 
sponsible position in the field 
of production research and 
product design in one of our 
expanding research divisions. 
We are also interested in other 
engineers who wish to follow 
research as a career. 


Battelle Memorial Institute 
Columbus 1, Ohio 








WANTED 


Precision Machine Designers 
Mechanical Draftsmen 


By a machine tool com- 
pany whose products are 
leaders, and in which 
engineering and develop- 
ment work have always 
had outstanding 
emphasis. 


The most modern manu- 
facturing and engineering 
facilities make for stimu- 
lating working conditions, 
and reflect an alert and 
resourceful management. 
for high-caliber men, this 
is an exceptional oppor- 
tunity. 


P-909, Product Engineering 
52 rth Michigan Ave., Chicago 11, Il. 











feel 





A Present and a Future for 


Experienced Design Engineers 


The Collins Radio Company has al- 
ways been a pioneering organization— 
an engineer’s engineering and man- 
ufacturing outfit. 

It was the pioneering urge that led 
us to introduce professional standards 
of design and performance in trans- 
mitters and receivers for radio hams 
in the early thirties... 

To plan and build special radio equip- 
ment that stood up to the rough-and- 
tumble of Admiral Richard E. Byrd’s 
second expedition to Little America... 

To take high quality broadcast 
equipment out of the laboratory and 
make it economically practicable for 
any broadcasting station... 

To meet the individual requirements 
of some of the great airlines with spe- 
cially engineered communication 
equipment, including the ingenious 
Collins Autotune. 

To be prepared on December 7, 1941, 
to go into production of airborne and 
ground based radio gear of highly ad- 
vanced design for the Armed Forces— 
the result of research and ‘development 
looking years ahead. 

We are looking far ahead today in 
the field of high quality radio com- 
munication equipment. Our post-war 
plans, well advanced, offer a very sub- 
stantial opportunity for additional 





junior and senior assistant design engi- 
neers with at least three years of prac- 
tical mechanical design and drafting 
experience, and for design engineers 
with five to ten years of experience. 
Our work involves the production of 
small, intricate mechanical and elec- 
trical mechanisms. 

This is a splendid opening for men 
and women who are able to make neat, 
accurate parts drawings with complete 
specifications, assembly drawings and 
layouts, who will assume reponsibility, 
and who have knowledge of general 
standard shop and field practices. 

Cedar Rapids is a human, whole- 
some city of about 65,000. People en- 
joy living here. And people enjoy 
working, without being distracted by 
weather variations, in the modern con- 
trolled-conditions Collins plant. 

If you feel that you could fit happily 
and capably into this organization, 
write us fully. Tell us about your edu- 
cation, experience, age, desired com- 
pensation and draft status. W.M.C. 
regulations, of course, must apply. 


Address E. H. Reinschmidt, 
Superintendent of Design, 
Collins Radio Company, 
Cedar Rapids, lowa. 
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Learn how versatile and economical 
your printmaking equipment Is... 


1. Compare your versatility when ordering 
prints with that of the OZALID user. 


With Ozalid, you specify any one of a variety of types: 
Black-line 

Blue-line 

Red-line 

Black-line opaque cloth 


OZALID 
Work Prints © 





Only Ozalid gives you a print for every purpose, allowing 
vou to do such efficient things as to assign identifying 
colors (black, red, blue) to prints of different depart- 
ments, to distinguish checked from unchecked prints, 
etc. 


Black-line 
Sepia-line 
Foils 

| Tracing Cloth 


OZALID 
Intermediates 





Only Ozalid gives you a full line of intermediates which 
may be (A) substituted for valuable original tracings in 
subsequent print production (B) readily altered when 
design changes are necessary (C) employed to make 
composite prints or to reclaim soiled originals. 

In addition, Ozalid gives you pryPpHOoTO—the new 


ARE 


A! NANN 7 


(Just make two comparisons) 


paper which produces beautiful reproductions, complete 
with half-tone detail, from film-positives of any photo- 
graphic subject or perspective drawing. 


2. Compare the methods you now employ to 
make prints ... with OZALID “Simplified Printmaking.” 


With an Ozalid machine you produce all prints in the 
same manner. Only two steps—Exposure and Dry Devel- 
opment . .. and in seconds your prints are delivered dry, 
ready for immediate use. No “leaders” are used . .. and 
you can process cut sheets as well as roll stock, eliminat- 
ing trimming waste. 


Some more Ozalid features you'll appreciate 
Anyone can be-trained quickly to operate an Ozalid ma- 
chine at top efficiency.. 
are low.. 


operating and maintenance costs 
.design is so compact that for convenience sake, 
you may want to install your Ozalid machine in a corner 
of the drafting room or office. 


Write for “Simplified Printmaking’ today 
It explains OZALID in detail; contains samples 
of prints; shows how inexpensive it is to adopt; 
and how you can use it in all departments. 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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economically with motors that really fit the job in 


wanta be a PROUD papa? 


Wanta be really proud of those brain children of yours? Proud 
because the equipment you're designing is cleaner cut, less 
expensive, more compact, more. flexible. Proud because you 
know you're able to do a better job. 

Well we can help you, just as we've helped thousands of other 
engineers like you. Helped them do a better job because we 
could furnish a power drive that fit the job exactly. 

For example, look at the motor, drives on this welding posi- 


tioner. These units incorporate a motor, a gear reduction and 


an electrically operated brake . . . all arranged for sidewall 
mounting. All of these . . . the motor, the gear reduction and the 
electric brake .. . all are standard Master units, that easily 


combine into one compact, integral, power package. Saves 
ordering and mounting time . . § saves space . . . saves money. 
Probably you will not need exactly this same combination, 
but the Master line includes motors for every current specification, 
every type of enclosure, and every type of mounting 
arrangement .. . in fact, is the most flexible, the 
most versatile line of motor drives in the world. 


Investigate Master's unusual ability to serve you 


sizes from Pal?) to 100 HP. 
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TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 


The American Tool Works Company, Cincinnati, do not put 
Timken Tapered Roller Bearings in their machines simply for the say-so; 
they put them in because they know it pays. They put them in because 
Timken Bearings make possible at the spindle nose the full realization of 
fine lathe design and watch-like accuracy of manufacture. 


This combination of qualities produces rigidity that assures constant pre 
cision performance under any and all operating conditions. 


One of the most exacting tests of lathe rigidity is illustrated in the p! 
graph, which shows an "American" Lathe especially tooled to bore D 
engine cylinder liners. This photograph was made in the Diesel en 
plant of Baldwin Locomotive Works. 


Timken Tapered Roller Bearings are used on the spindle and many h 
stock shafts of American" Lathes—have been for years. Many other 
known makes of machine tools—all kinds—use them too with equal sati 
tion. Make sure you have them in your new machines for more and b 
production at lower cost. See that the trade-mark "TIMKEN" is on « 
bearing you use. The Timken Roller Bearing Company, Canton 6, © 





